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PREFACE 


With the outbreaks of sickness and death associated with air pollu- 
tion, and attributed to the pollution in some instances, our scientists 
became concerned that air contaminants could cause harm to man. 
The deaths of many people in the Meuse Valley of Belgium in Decem- 
ber 1930; the illness and deaths of many people in the city of Donora, 
Pa., in October 1948; the illness and deaths in London in December 
1952, and again in December 1962, which were ascribed to air pollution, 
dramatically demonstrated the effects of air pollution. Other great 
losses to agricultural products and property are charged to air pollu- 
tion. % 

Air is probably the most important of all our natural resources. 
Everyone is aware that we need fresh air every few seconds in order 
to live. Less well known are the enormous demands upon our air 
supply—tmeasurable in thousands of cubic miles annually—to sustain 
our modern technological way of life. Far more air than fuel, even 
in terms of actual weight, is used in all combustion processes, from 
burning gasoline in the family car to burning coal in a huge electric 
powerplant. 

These processes replace usable air with potentially harmful pollu- 
tants, and the capability of the atmosphere to disperse and dilute these 
pollutants—especially in urban areas where people, vehicles, and in- 
dustries tend to congregate in even greater numbers—is strictly limited. 

Polluted air, like polluted water, is costly to our economy as well as 
a hazard to our health. To assure safe drinking water, our com- 
munities install treatment works and purification processes for the 
water which enters the distribution systems. Similar purification and 
distribution systems for air are impractical. Consequently, to provide 
safe air for its citizens, the community must curtail the discharge of 
pollutants into the air. 

Polluted air is carried from one political jurisdiction to another. 
Providing air of good quality to all of our people is a challenge and 
an obligation for Government operations on all levels. The Commit- 
tee on Papiic Works of the U.S. Senate is prepared to accept this chal- 
lenge and to do its part in meeting this obligation. 

In order to better understand the nature of the problem and the 
needs, I instructed the staff of the committee to assemble a comprehen- 
sive report on air pollution—the problem, the needs, and Federal and 
State activity. 

The staff, with the assistance of the Public Health Service, reviewed 
existing information and submitted a questionnaire to the States, the 
replies to which were used as a basis for the chapter dealing with 
State activity. 

The Division of Air Pollution of the Public Health Service provided 
invaluable technical assistance in completing the report. I wish to 
particularly acknowledge the assistance given by Charles D. Yaffe, 
Thomas F. Williams, and Samuel M. Rogers, of that Division. 

Epmunp 8. Musk, 
Chairman, Special Subcommittee on Air and Water Pollution. 
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SUMMARY 


This report demonstrates that across the Nation, the problem of air 

liution grows ever more serious. Current efforts by industry and 
Hovaridtt to lift the curtains of smog which more and more fre- 
quently veil our cities, from coast to coast and border to border, are 
meeting with only limited success. The rapid deterioration of the 
quality of our air has reached the point at which more effective control 
measures can no longer be postponed. To underline this point, re- 
search continues to provide new evidence that air pollution is objec- 
tionable, not only for its esthetic and nuisance efforts, which we 
can see and smell, and its economic damages, which are more varied 
and costly than we had supposed, but also because of its hazards to 
health and safety. 

Pollution is increasing faster than our population increases, because 
our rising standard of living results in greater consumption of energy 
and goods per person, and our production and transportation activi- 
ties increase on both accounts. 

Technical procedures are available which can prevent the discharge 
of most contaminants to the air. The application of some of these 
procedures involves considerable cost. However, failure to use them 
is now costing the public far more in economic damages, even aside 
from the nuisances and hazards to health associated with air pollution. 

Despite the lack of satisfactory answers to certain specific problems, 
such as motor vehicle pollution and sulfur oxides from fossil fuels, a 
significant reduction of pollution from most of our problem sources is 
now possible through more widespread application of proven control 
principles. 

In this country, we have only begun to attack air pollution realistic- 
ally. The Federal program of research and technical assistance has 
defined important facets of the problem and provided guidance to 
States and communities in assessing the nature of their local problem 
and demonstrating remedial measures. 

One-third of the States have established programs to deal with air 
pollution, but most of these are, so far, quite limited in scope. Local 
government programs, where they exist, are generally understaffed 
and without sufficient financial and trained manpower resources to 
meet their needs properly. Only 34 local programs have annual bud- 
gets exceeding $25,000 and 7 of these are in California. Of the other 
51 local air pollution control agencies, 21 try to function on less than 
$10,000 per year. In the past decade, despite a 30-percent increase in 
urban population, there has been, outside of California, no overall 
increase in manpower to combat air pollution at the local level. 

It has been estimated that in 1961 major air pollution problems ex- 
isted in 308 urban places. This represents an increase of 84 in a decade. 
About 7,300 places, housing 60 percent of the population, are con- 
fronted with air pollution problems of one kind or another. 
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vu SUMMARY 

The American public looks forward to a growi pulation, an 
expanding pace and an improving state of wit “ym . Essential 
to this is clean air. To compensate for past neglect of air quality 
conservation, a greater effort is required now, b i epee y in- 
dustry, and b governmental agencies at all levels. e nationwide 
character of the air pollution problem requires an adequate Federal 
program to lend assistance, support, and stimulus to State and com- 
munity programs. 

There is a need for the establishment of air quality standards in 
terms of known and suspected effects on what is necessary for the pro- 
tection of human health and welfare, agriculture, and property. 

A number of States do not have air pollution control laws; others 
have laws which have control authority only, or no control authority, 
oa local option legislation and research and technical assistance au- 
thority. 

It is quite evident that an aggressive program of research needs to 
be directed toward providing assistance in developing appropriate 
State and local air pollution control laws and standards. There is 
also a need for nationwide enforcement and standards and in addition 
consideration needs to be given to the international aspect of air 
pollution. 
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CHAPTER I—THE PROBLEM 
Arr REQUIREMENTS 


Air is essential for survival. This statement applies not only to 
the air we need for breathing but also to the air needed to sustain the 
kind of world in which man presently lives. Heating our homes, run- 
ning our factories, driving our cars, burning our wastes—all depend 
upon air. The amounts required are enormous. The supply of air is 
fixed as are our supplies of other natural resources such as coal, pe 
troleum, iron ore, uranium, water, and other substances we gather 
from our environment. We realize that these are not limitless and 
must be conserved, and we must take the same view of our air 
resources. 

Approximately a ton of air is required for every tankful of gasoline 
used by a motor vehicle. A ton of air occupies a volume of about 
25,000 cubic feet. The billion gallons of fuel consumed annually by 
motor vehicles in the United States use 94 trillion cubic feet—or 640 
cubic miles of air. 

Other fuels need comparable quantities of air. Burning a ton of 
coal consumes about 27,000 pounds of air, and a gallon of fuel oil 
about 90 pounds of air, while approximately 18 pounds of air are 
used in burning a pound of natural gas. About 3,000 cubic miles 
of air must be provided annually to satisfy the oxygen requirements 
of the fossil fuels presently used in the United States alone. 

Other nations also share the atmsophere and make demands upon 
it as a source of oxygen and a receptacle for waste products. . While 
atmospheric purification processes may remove many pollutants be- 
fore they can travel from one continent to another, it is quite evident, 
as demonstrated by nuclear testing in the atmosphere, that pollution 
can circle the earth a number of times before reaching the ground. 
Also, as will be discussed later in this report, air pollution has the 
potential for worldwide influences on weather. The present world 
population of 3 billion is expected to reach 4.5 billion by 1980. The 
increasing worldwide demands upon, and pollution of, the common air 
resource can reduce the quality of air which reaches the United States, 
making adequate control that much more essential. 


Wauart Are Potuurants ? 


‘ wyiet is the nature of airborne wastes, and where do they come 
rom 

_ Matter exists in three forms—solid, liquid, and gaseous. Air itself 
is a mixture of a number of gases, principally nitrogen (78.09 percent), 
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) n (20.95 percent), and argon (0.93 percent). Small amounts — 
ath nem of other gases are normal constituents of air. Among” 
these are neon, krypton, helium, hydrogen, xenon, and ozone. Carbon 
dioxide, although normally constituting only 0.03 percent of the | 
atmosphere, is of special interest and importance because of its role 
in the life processes of animal and vegetable life and its influence 
on the temperature of the atmosphere. Green ey utilizing the 
energy of sunlight, manufacture carbohydrates from carbon dioxide 
and water, and release oxygen. Animals, including man, use the 
oxygen and release carbon dioxide. Carbon dioxide is also produced 
whenever we burn carbonaceous fuels, such as wood, coal, gas, oil, 
or paper. With the steadily increasing rate of consumption of such 
jake there is evidence of a gradual increase in the carbon dioxide 
content of the air, which in turn is believed by many scientists to 
be causing a rise in the temeprature of the earth’s atmosphere. — 

Air is never completely “pure.” Other gases, such as sulfur dioxide, 
hydrogen sulfide, carbon monoxide, and methane, are discharged into 
the air by such natural occurrences as volcanic eruptions, forest | 
and the decay of vegetation. Wind and other disturbances distribute 
and suspend particulate contaminants in the form of tiny fragments 
of solid matter and liquid droplets. Some pollution of the air, from 
natural processes, is occurring all of the time. 

The contaminants we discharge into the air mirror virtually all 
of our activities which utilize materials for domestic, commercial, 
agricultural, industral, or other purposes. The burning of fuels to 
heat our homes, and to propel our automobiles, trains, planes, and 
missiles; the conversion of raw materials into finished goods; the 
a of pesticides and fertilizers to increase our crops; the ex- 
ploration into the capabilities of nuclear energy; the burning of trash 
and garbage; the clearing of land; the construction of roads and 
buildings—each of these puts foreign substances into the air. 

These foreign substances are not the only aerial pollutants which 
result from our activities. For after these pollutants enter the atmo- 
sphere, a great deal of chemical and physical activity occurs—much 
more than was realized only a few years ago. 

Though not yet fully explained, recent research has revealed that 
complex reactions take place in the air. It is know that the rate and 
extent of some of these changes are influenced by energy from the 
sun. In many instances, the presence of airborne particulate matter 
also has significant effects. Apparently, contaminant gases may be 
attracted to, and concentrate on, the surfaces of these particles, and 
this leads to a speedup of chemical reactions. Some of these par- 
ticulates have catalytic properties; that is, the ability to promote or 
speed up reactions without themselves undergoing a change. Only 
the exposed surface of a catalyst can provide this stimulus. The 
surface area of a solid increases tremendously as the material is 
divided into smaller and smaller pieces. The relative surface area 
of particles small enough to remain floating in air is enormous, and 
— weight of such finely divided catalyst can exert remarkable 
effects. 

Some of these atmospheric reactions result in the conversion of 
harmful compounds into secondary compounds which do no injury. 
On the other hand, secondary compounds can be formed which are 
more dangerous or otherwise more ebjectionabls than those originally 
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discharged into the air. For example, one of the compounds thought 
to be responsible for eye irritation in the type of smog first noted in 
Los Angeles is peroxyacetyl nitrate—referred to, for short, as PAN. 
This substance is produced in the air by the action of sunlight on 
automotive exhaust gases. 

The term “smog” originally referred to a combination of smoke 
and fog, such as is frequently encountered in London, where coal is 
widely used for doméStic heating as well as industrially. The word 
later was applied to the pollution problem of the Los Angeles area, 
even though neither smoke nor fog is particularly involved. It is 
through studies of this problem that much of the existing knowledge 
of atmospheric reactions was developed. Our scientists now refer to 
this type of pollution as “photochemical smog,” since it has been shown 
to arise largely from a series of chemical reactions brought on or accel- 
erated by solar energy. The principal primary contaminants involved 
are hydrocarbons and nitrogen oxides. The motor vehicle is one of 
their chief sources. 

Photochemical smog, in objectionable amounts, is being found with 
increasing frequency in a number of cities throughout the Nation. As 
the basic ingredients are present everywhere and our urban popula- 
tion continues to grow, such smog will occur, with increasing intensity, 
in an ever greater number of localities. 

The effects of photochemical smog are not necessarily limited to 
those areas where the pollutants are emitted. Since several hours may 
be required for the transformation of the original pollutants into the 
more harmful secondary products, the air mass involved may drift a 
considerable distance from the primary pollution sources before its 
maximum potential for adverse effects is reached. Thus control meas- 
ures are often required, not only for the benefit of the community 
where the pollution arises but also for the protection of its neighbors. 


Tuer Macnirupe or PoLLuTion 


Pollution of natural origin, as from volcanic eruptions, forest fires, 
and dust storms, is generally uncontrollable, but fortunately, in most 
localities, is rarely of major significance in terms of the total air pol- 
lution problem. The problem owes its importance to man and his 
activities. 

As the number of people on earth increases, there is more air pol- 
lution. The United States, in achieving the world’s highest standard 
of living, however, is finding that air pollution is increasing at an 
even faster rate than its population growth would suggest. This is 
related to our increasing per capita production and consumption of 
on and services, which entail a vastly greater utilization of com- 

ustible materials, as well as other activities which pollute the air. 
This trend has accelerated as our Nation has ee from a primarily 
agricultural economy to a highly industrialized one. ”" 

The steady rise in per capita income has enabled the average citizen 
to own more goods, to replace them more often, to travel more, and in 
various other ways to avail himself of increased material benefits. 
Tosupply these wants has required greater production and energy gen- 
eration at rates considerably in excess of the rate of population growth. 

From the Report of the National Fuels and Energy Study Group 
to the Committee on Interior and Insular Affairs, U.S, Senate, Sep- 
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tember 21, 1962, are the following projections of annual energy and 
fuels requirements: 


Present 1980 
Power consumption (trillions of British thermal units) __........____-______- 41, 000 82, 000 
Generation of electric energy (billions of kilowatt-hours)____-.-_____-__--_____- 770 2, 700 
Oi caustomp tion) (pions OM barrels): se nc op em as se er 3.4 5.7 
Coal consumption (nilifons: of'tons)-2o-- 2.25 een no cee ew eeee eee oe 400 800 
Gasiconsumption (trillions.of owbie feet)_=---- 22) 4 Jue eden e 10 20 


NortE.—These figures, which show a twofold overall increase of annual energy and fuel requirements, 
indicate that the demands on our fixed air supply will also increase greatly by 1980. 

The quantities of pollutants discharged into the air are so great as 
to be difficult to visualize. For example, it has been estimated that 
for every 1,000 gallons of gasoline used by cars, there are discharged 
3,000 pounds of carbon monoxide, 200 to 400 pounds of hydrocarbons, 
and 50 to 150 pounds of nitrogen oxides, as well as significant amounts 
of such other contaminants as aldehydes, sulfur compounds, organic 
acids, ammonia, lead, and other metallic oxides. Applying these fig- 
ures to the Nation as a whole gives the following figures for the daily 
discharge from motor vehicles: 


Tons 
Carbon) smn ono x desea 2a ee BR Se ht 250, 000 
Eivdnocarbonsse-e ees me” Ws a Be ren 16, 500-33, 000 
INT EROSENCOXd OSs eer eee MS ee oe 5 4, 000-12, 000 


Translating the carbon monoxide figures into volume shows that 
vehicles discharge enough of this gas each day to pollute the air to a 
concentration of 30 parts per million, up to a height of nearly 400 
feet over an area of 20,000 square miles, equal to the combined areas 
of Massachusetts, Connecticut, and New Jersey. Thirty parts per 
million is the concentration which for an 8-hour exposure is classified 
as “adverse” according to the State of California standards of ambient 
air. 

Another example of the magnitude of pollution is obtained by 
estimating the sulfur dioxide produced by coal, which, while one of 
the most important, is certainly not the only source of sulfur dioxide 
pollution. Assuming coal with an average sulfur content of 2 per- 
cent, the daily discharge would be 48,000 tons of sulfur dioxide. In 
terms of volume, this would be enough to pollute the air up to a height 
of 400 feet over an area of more than 46,000 square miles, an area 
larger than the State of Pennsylvania, to a concentration of 1 part per 
million, a concentration sufficient to damage vegetation. 

Particulates, or minute separate particles of matter, discharged into 
our air may arise from many sources: incomplete combustion of fuels, 
wastes from metallurigical, chemical, and refining processes, and 
incineration—to name a few. Consequently, comparable, meaningful 
estimates of total discharges of solid particulate contaminants may not 
be practicable. However, we do have much useful information on the 
concentrations of particulates which are suspended in the air. Since 
1956 the National Air Sampling Network of the Public Health Service 
has obtained data throughout the country on such contaminants, from 
communities of all sizes as well as from rural areas. One important 
finding from this network is the consistent relationship of particulate 
pollution to population, as shown in figure 1. 


1 Los Angeles County Air Pollution Control District. 


6 A STUDY OF POLLUTION—AIR 


Tue Errects or URBANIZATION 


The continuing movement of an ever larger percentage of the popu- 
lation into urban areas has concentrated the dischar of waste prod- 


ucts from combustion into a very small proportion of the atmosphere, 


hereby intensifying the problem of air pollution. This results m the 
exposure of more and more people to more and more pollution with- 
out any corresponding increase in the available air supply. 

Two-thirds of the population of the United States reside in the 212 
standard metropolitan statistical areas, which ao a combined — Sax 
310,233 square miles, representing roximately 9 percent o 
total land area of the United States. “The concentration of population 
is — even more emphatically shown by the fact that, in 1960, 
95,848,487 persons resided in 213 urbanized localities which have a 
combined area of only 25,544 square miles. In other words, 53 percent 
of the people live on considerably less than 1 percent of the land area. 
Over half of the people are so concentrated that they average more 
than 3,750 per square mile. 

Further, in a number of areas, many urbanized localities are located 
closely enough together so that pollution from one can adversely affect 
another. Such problems are uently of an interstate nature, as 
shown by figure 2. 
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In small communities, air pollution problems often affect only cer- 
tain neighborhoods and are caused by a single source, or a few major 
sources, of pollution. As the size of a community increases, the pro- 
portion of the total area affected tends to increase, due to an increase 
in the number of pollution sources. While individual opinions will 
will vary on the severity of a given situation, the estimates presented 
in table I reflect to a degree the views, in 1961, of a number of State 
and local control officials. These indicate “major” air pollution prob- 
lems in 308 urban places. This is an increase of 84 over the number 
10 years earlier. About one-quarter of the Nation’s population resides 
in these 308 communities. About 7,300 places, housing 60 percent of 
the population, are confronted with an air pollution problem of one 
kind or another. 
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Tue InrivueNceE oF WEATHER ON POLLUTION 


Weather has an important influence on air pollution. Pollutants 
may be dispersed by one or another degree in two principal ways: 
Horizontally by wind and vertically by rising air currents. __ 

Daily variations in wind s depend on large-scale high- and 
low-pressure systems. As a rule, however, the wind blows hardest 
in the early afternoon, with the minimum speed generally occurring 
during the early morning hours. _ ; ; 

The weather patterns are also influenced by hills, mountains, lakes, 
and oceans. During warm weather, the air over land heats more dur- 
ing the day than does air over water. The lowest air layer on land 
warms quickly, making the air unstable, so that it rises. induces 
an inland flow of cooler air from the sea, and sets up the well-known 
sea breezes. These breezes generally extend upward less than 2,000 
feet, and gradually decrease both in speed an —- as they move 
inland, diminishing by about half in 10 to 15 miles. Above these 
breezes there is a return circulation from land to water. At night, 
particularly on clear nights, the land cools faster than the water an 
so cools the low air layer on the land quickly. The heavier land air 
spills seaward, where the lower air stays warm longer and sets up a 
land breeze, thus reversing the airflow pattern. ese breezes, pre- 
vailing from about 2 hours after sunset until 2 hours after sunrise, 
are not as strong, and extend up only a few hundred feet. 

Similar patterns develop in mountainous locations, due to different 
rates of heating and cooling along the slopes of valleys. On clear 
days the earth’s surface heats rapidly, and promptly warms the adja- 
cent layer of air. Strong convection currents then flow up sloping 
surfaces. They induce colder upper air to subside into the valley, 
giving strong air circulation over the terrain. On clear nights the 
earth's surface cools faster than the upper air and cools the lower air 
first. Cooled air flows downward and accumulates in valleys, causing 
stagnant inversions by trapping warm air above. 

ile such local flows can sometimes prevent periods of sustained 
exposure, they can also result in pelleted air flowing back across the 
source area, thereby permitting higher concentrations to build up 
through additional discharges into the already polluted air. 

‘Wind oa also changes with the seasons. As an example, in both 
the Appa achian Mountains in the east and over the Great Basin area 
in the West, there will be, in fall and early winter, long periods of 
atmospheric stagnation, with only light winds, or none. 

_The rate at which pollution can rise depends upon changes in the 
air temperature with height. Ordinarily, air becomes cooler with 
increases in height. If the temperature drops more than 5.4° F., per 
1,000 feet, warm polluted air, being lighter, will continue to rise. But 
if the temperature decrease with height is less than 5.4° F., a stable 
condition occurs and pollutants tend to remain in the air layer into 
which they are discharged. 

If a layer of warm air is above air which is cooler, the normal tem- 
erature gradient is reversed. The layer of warm air then acts as a 
‘lid,” and pollution does not rise above it. This is a thermal inversion. 

Such inversions are common in all areas of the United States, oceur- 
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ring between 10 percent and 50 pre of the time at elevations of 
500 feet or less, as shown by the following table: 


Annual percent of hours of inversion based at or below 500 feet 


Region: Percent 
RVR eee. 3 i. . » ae eo 10-35 
Appalachian Mountains_____------__------------------------------ 380-45 
Crone Tanase ee ee he ee ee eee 20-30 
ieirite (00/1) ee Se ee, _. Se eee 
OGentral Plains... Ass... 

Rocky Mountains 
Wie titoventh Parelitts Came eee een 25-30 
Vcc da | ewes 8. See ee ee 385-40 


The intensity and duration of inversion depends upon how rapidly 
the earth cools at night and warms in the morning. These rates are 
affected by clouds, topography, and the season. Fall months generally 
have more total hours of inversion conditions, but a single inversion 
condition is likely to last longer during the winter. 

The mepertere of inversions to the air pollution problem is shown 
by the following example. 

Inversion conditions developing over a city during the night fre- 
quently persist until 3 or 4 hours after sunrise. This means that the 
pollution from the morning traffic peak is held down until late morn- 
ing or early afternoon. Again, conditions which restrict the dilution 
of pollution often arise at the time of the peak of evening traffic. 
Ironically, the two daily periods of maximum automobile traffic fre- 
quently coincide with the two daily periods least satisfactory for the 
escape of pollution. 

Figure 3 illustrates how various combinations of temperature and 
wind conditions can affect the dispersal of pollution. 


STUDY OF POLLUTION—AIR 


A 


12 


‘uoryn{[od Jo pweids uo singesedutey puv pula Jo sjeyy—eg sunorg 


CHAPTER II—EFFECTS OF POLLUTION 


The insidious effects of air pollution are many—all of them un- 
desirable. Pollution harms our health, reduces our crop yields, 
damages our property, affronts our senses, and lessens our enjoy- 
ment of life. 


Wuar Dors Arr Pottution Do ro Hearty? 


The cost of illness, of decreased strength, and of shortened lifespan 
cannot be measured in dollars. There can be no price tag for the 
health effects of air pollution. If there could be, its amount would far 
exceed all other costs combined. 

In London, England, in December 1962, at least 840 people died 
because of a soe which persisted for only a few days. 

Other catastrophes of this type, brought on by periods of inversion 
and weather stagnation, have occurred in the past. Some of them 
probably were not even recognized. London itself had similar weather 
conditions in December 1952, which brought on a “pea soup” fog last- 
ing 5 days. A review of the records, some months later, showed 
that there were 4,000 more deaths than usual during the week begin- 
ning with the first day of the fog. Following this disaster, the 
British passed a Clean Air Act designed to reduce pollution. Im- 
proved coal burning practices required by that act have reduced the 
amount of particulate matter in the air. This is credited, in part, 
with the lower death toll from the 1962 smog, in which sulfur dioxide 
levels were similar to those in 1952. Other measures undoubtedly also 
helped. For one, there was available an emergency plan for prompt 
hospitalization and treatment of acutely affected persons. Also, as a 
result of an educational program, many people minimized their ex- 
posures by remaining indoors as much as possible and by otherwise 
protecting themselves. Consequently, only 340 deaths were officially 
ascribed to the 1962 episode. 

While the air pollution problems of the United States differ from 
those in Great Britain, similar calamities have occurred in this coun- 
try. Until recently, the one usually mentioned was that which struck 
Donora, Pa. in Gaidher 1948, where one-third of the population 
of 14,000 became ill and 17 died. This episode was recognized im- 
mediately as a disaster. In contrast, an episode that occurred in New 
York City in November 1953 was not recognized until statistical evi- 
dence presented elmost 9 years later disclosed that during a brief 
period of weather stagnation at that time, in which unusually high 
levels of sulfur dioxide and smoke shade had been recorded, the 
number of deaths in New York had been approximately 200 in excess 
of normal. 

This disaster attracted far less attention than the loss of a compar- 
able number of lives in the collision of airliners over the same city. 
With respect to this accident, it might be added that the conditions 
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of poor visibility which may have been in part responsible for the 
collision were undoubtedly aggravated by air pollution. : 

Of much greater overall significance than acute episodes is a grow- 
ing body of evidence that long-term, low-level air pollution can con- 
pe Sar to and aggravate certain diseases. As the “Report of the 
Panel on Health iderations” at the 1962 National Conference 
on Air Pollution states: 

It would be a mistake to leave this conference with: the impression that there 
is insufficient evidence for action—now. The evidence that air pollution con- 
tributes to the pathogenesis of chronic respiratory disease is overwhelming. 
The classical concept of one agent being responsible for one disease is * * * an 
investigational convenience * * * the demonstration of a cause and effect, or 
one-to-one relationship is an unrealistic approach to this problem * * * the 
interactions of various chemical irritants, of infectious agents, and of carcino- 
genic substances together with meteorological factors as affecting human res- 
piratory health, are entirely what should be expected of complex man in his 
complex environment. Neither these complicated interactions nor the varia- 
bilities of the types of pollution in different communities should be used to 
camouflage the need for action. 

Prolonged exposure to low levels of airborne toxic substances may 
have many health effects. Primary interest centers, logically, on the 
et system through which these poisons most easily enter the 


There is strong evidence that air pollution is associated with a num- 
ber of respiratory ailments. These include: ( 1) nonspecific infectious 
upper respiratory disease, (2) chronic bronchitis, (3) chronic con- 
strictive ventilatory disease, (4) pulmonary emphysema, (5) bronchial 
oe te 6) lung yr pe j 

1 1e “common cold” an upper respiratory tract infec- 
tions have been shown to occur more fugues in areas which have 
higher pollution levels. This has been demonstrated by — 
in Great Britain, Japan, and the U.S.S.R., as well as in the United 
States. Epidemiologic studies make it clear that acute nonspecific 
upper respiratory disease accompanies moderate levels of air pollu- 
tion common in our communities. 

The laboratory provides further evidence that pollution makes us 
more rye aoa to such infections. Experiments have shown that 
animals inhaling the organisms which produce pneumonia are more 
likely to develop the disease if they are first exposed to low concen- 
trations of ozone or nitrogen oxides. 

Ciliary activity, the wavelike motion of the microscopic hairlike 
formations which line the air passages, is an important protective 
mechanism for removing infectious agents and injurious chemicals 
from those passages. It is decreased or stopped as a result of breath- 
ing irritant air pollutants. This too has been proved by laboratory 
experiments. 

(2) Nearly 10 percent of all deaths in Great Britain result from 
abe bronchitis. E were 4 aie there have shown positive connec- 
tions between air pollution and the occurrence, severity, and aggrava- 
tion of this disease. 4 vs 

Partly because of differences in definitions and terminolo , chronic 
bronchitis has generally not been a well-recognized clinica entity in 
the United States. However, the condition, or a very similar one, 
is beginning to be found more often than had been sus . One 
investigation, using the British criteria, found chronic bronchitis in 
21 percent of men 40 to 59 years of age, 


A STUDY OF POLLUTION—AIR 15 


(3) The effort required for breathing is increased as a result of 
breathing irritant air pollution. Studies have shown that pollution, 
at levels sometimes occurring in urban environments, can cause a 
constriction in breathing passages. This can lead to a long-continued 
nonspecific respiratory condition referred to as chronic constrictive 
ventilatory disease. While healthy individuals may not notice the 
extra breathing effort imposed by airway constriction, this added 
burden may be serious, even unbearable, for persons whose hearts or 
lungs are already functioning marginally. 

(4) Pulmonary emphysema is a disease in which the very fine air 
sacs of the lung become abnormally stretched, resulting in a loss of 
functioning vital lung tissue. The growing importance of this disease 
is shown by figure 4, which indicates the rapid increase during recent 


8.0 DEATH RATES FROM PULMONARY 
EMPHYSEMA BY YEAR AND SEX MALE 
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marin conti obtained to em aattan. The ni and cost of this 
i are her emp y social security figures. — 
179,419 persons receiving monthly payment in 1960 for disability from 
serious p mame pulmona Peo ype was the proven primary medical 
diagnosis in 6.9 mace ) of the cases. Only arteriosclerotic 
heart disease, including coronary disease, exceeded this number, ac- 
me cy 4 for 19.9 percent. It is estimated that the pe to in- 
dividuals for whom emphysema is the primary medica] diagnosis 1s 
about $60 million per year. ; r : ; 

onary emphysema seems to be increasing ally in urban 
areas. Air pollution is —s of being responsible for much of 
this. In addition there is the demonstrated fact that individual] pa- 
tients with emphysema become worse when exposed to irritant air 

llution. 

ir 5) Bronchial asthma is another condition which, in many instances, 
is definitely made worse by air pollution. There is, of course, a long 
list of stimuli capable of triggering asthmatic attacks and it is not 
surprising that irritant air pollutants are included in the list. It is 
interesting to note that one of these, sulfur dioxide, has been reported 
to be an allergenic agent with respect to asthma. 

As early as 1946, a condition considered to be an epidemic of asth- 
matic bronchitis appeared among American troops stationed in the 
highly industrialized Yokohama area of Japan. e condition soon 
appeared also among dependent family members living in the area. 
In time, the condition was also recognized as occurring in our mili- 
ay personnel in the Tokyo area. The cases did not respond to usual 
medication for asthma, but the symptoms generally disappeared when 
the individuals were evacuated from the area. If allowed to remain 
in the area a few months to a year, many individuals develop per- 
manent lung disability, probably in the form of pulmonary emphy- 
sema. 

The condition is still under detailed study. Among the findings 
thus far are the following: it is estimated that 3 to 5 percent of the 
exposed American personnel develop the disease ; it occurs in epidemic 
form in late fall and early winter, when the usual allergens of plant 
origin are not present in the air; it is unclear whether the native 
population have the disease, although it is known that they do have 
true allergic bronchial asthma; few of the patients report, a history of 
allergy in themselves or their families; removal from the area, es- 
pecially if early, results in recovery in most cases; and there is a good 
correlation between frequency of attack and air pollution levels. 

In New Orleans, La., epidemic outbreaks of asthmatic attacks among 
patients known to have the disease have been associated with par- 
ticular local wind conditions. Specifically, the attacks have been found 
to be most common when there are light winds flowing in from 
abandoned, smouldering city dumps. Skin tests with a characteristic 
airborne particle, derived from burning fibrous material, have given 
positive results among individuals who develop the acute attacks. 

Other instances of bronchial asthma brought on by irritant air 
pollutants have occurred in the United States. 

(6) Lung cancer, with its many unanswered questions, presents a 
problem much too complex to be reviewed in detail in a concise report 
of this kind. It is appropriate, however, to consider briefly some of 


A STUDY OF POLLUTION—AIR 17 


the indications that air pollution is one of the environmental factors 
contributing to the increasing frequency of the disease. 

The lung cancer rate is higher in cities. This cannot be fully ex- 
plained by other recognizable factors, such as cigarette smoking or 
nature of occupation. The air carries many substances which are 
potential cancer producers. The concentrations of these materials 
are higher in city air. Figure 5 shows how the airborne concentration 
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FIGURE 5 


of an important group of these agents increases with the size of com- 
munity. It also shows how death rates from respiratory system can- 
cers have a similar relationship. This group of chemicals, separated 
from particulate matter collected from the air, has produced cancer 
when applied to the skin of susceptible laboratory animals or injected 
into them. 

A change in air environment apparently can affect one’s chances 
of getting lung cancer. Persons emigrating to New Zealand or South 
Africa, after long residence in heavily polluted Great Britain, have 
greater rates of lung cancer than those of persons of similar ethnic 
backgrounds and smoking habits who are native to those countries, 
but lower rates than those who remain in Great Britain. Conversely, 
persons coming to the United States from Norway have lower cancer 
rates than native Americans of similar backgrounds but higher rates 
than among those who remained in the cleaner air of their own coun- 
tye These relationships have been demonstrated in four independent 
studies. 

Mice which had recovered from induced influenza developed lung 
cancer after inhaling ozonized gasoline, a substance quite similar to the 
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photochemical smog found in many areas. Similar mice which did not 
inhale the peor gasoline did not develop cancer. Likewise, mice 
which had not had influenza did not develop cancer, even though they 
were exposed to the ozonized line. wd ; 

These and other findings given strong indications that air pollut- 


ants, either alone or acting in conjunction with other factors, con- ~ 


tribute to the development of respiratory cancer. 
Am Pouivrion Is Cosrty To AGRICULTURE 


The nature and extent of air pollution damage to v tion has 
been changing, just as air pollution has been changing. Until recent 
years, the destruction of foliage on a serious scale was primarily due 
to sulfur dioxide, of which classical examples occurred at Copper Hill, 
Tenn., and in the State of Washington from the smelter at Trail, 
British Columbia. 

With the expansion and development of new industrial processes 
and products, a variety of contaminants is now sometimes present in 
harmful concentrations. Augrentne the problem are the emissions 
from motor vehicles and the secondary pollutants resulting from 
chemical reactions in the air. A significant result of these additional 
plant poisons has been the rapid spread of damage to many previously 
untouched areas of the Nation. Reports of extensive injury to farm 
crops, as well as to ornamental shrubbery, have been received from 
many States. Whether reported or not, without question, vegetation 
pee from air pollution in and around every large concentration of 
population. 

ent research in plant pathology has demonstrated that the kinds 
of plants affected sta the nature of injury produced vary with the 
agent. This has made it possible to identify some of the specific pol- 
lutants which injure plants and to prove that, in some cases, they have 
caused damage as far away as 100 miles or more from the point where 
they originate. 
OZONE 


The Southeastern Forest Experiment Station of the U.S. Depart- 
ment of Agriculture has recently reported evidence, based on studies 
of trees in West Virginia, that the cause of emergence tipburn, a 
blight of eastern white pine, is probably ozone, a contaminant associ- 
ated with motor vehicle pollution. 

The great economic significance of ozone damage was not recognized 
until 1958, when it was found, in California, that lesions in grape 
leaves observed in the field could be reproduced by a 83-hour fumiga- 
tion with only one-half part per million of ozone. Ozone has also 
been shown to be responsible for flecking of tobacco leaves in the east- 
ern part of the United States. 

As a result of observed damage to spinach crops in New Jersey in 
1958, studies were begun in that State the following year. A recent 
report from the New Jersey Department of Plant Pathology stated 
that, so far, they have observed ozone injury not only to spinach, but 
also to alfalfa, rye, barley, orchard grass, tobacco, petunia, radish, 
red clover, bean, parsley, grape, and perhaps chicory, endive, broccoli. 
carnation, and pine. Results of a similar nature were obtained from 
fumigations conducted in Utah. 
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That this kind of damage is not limited to the immediate vicinity of 
great cities is indicated in the New Jersey report, which concludes 
with this statement : 


With the sources of contamination, cars, home, and industrial fires, refineries, 
ete., being so numerous both in and bordering New Jersey, it is not surprising 
that test tobacco plants placed in 14 different locations in New Jersey during the 
growing season just past, showed injury from ozone in every location. It 
appears therefore that this is a problem which, while being most serious near 
such cities as Philadelphia and New York, can be expected to affect sensitive 
plants in all areas of the State. 

By 1961, damage from oxidants had already been observed in 19 
States (Arizona, California, Colorado, Connecticut, Delaware, Hawaii, 
Illinois, Indiana, Maryland, Massachusetts, Missouri, North Caro- 
lina, New Jersey, New York, Ohio, Pennsylvania, Utah, Washington, 
and West Virginia), the District of Columbia, and the Province of 
Ontario, Canada, as well as in Baja California, Mexico. In 1955 it 
was reported that such damage had been seen in Bogoté, Colombia; 
Cologne, Germany; Copenhagen, Denmark; London and Manchester, 
England; Paris, France; and Sao Paulo, Brazil. 


FLUORIDES 


Fluorides are another class of contaminants that have caused exten- 
sive vegetation damage. Being primarily of industrial origin, fluoride 
damage is generally associated with specific, fixed sources. In many 
such situations livestock, foraging on vegetation on which airborne 
fluorides have been deposited, have suffered serious adverse effects. 

Although hydrogen fluoride and sulfur dioxide are both acid gases, 
their effects on vegetation vary. Corn and peach, for example, are 
quite susceptible to hydrogen fluoride, but both are resistant to sulfur 
dioxide. The reverse is the case for certain other species of plants. 

Hydrogen fluoride is a gas which is extremely poisonous to vegeta- 
tion.- Some gladiolus plants have been injured by concentrations as 
low as 1 part per 10 billion parts of air. 


OTHERS 


Examples of some vegetation-damaging pollutants have been given. 
Others of importance, such as ethylene and peroxyacetylnitrate, have 
also been identified. Much additional research is needed to ascertain 
the full cost to agriculture of air pollution. In addition to visible 
damage, retardation of plant growth and reduction in yield require 
careful study. Effects on livestock also should be investigated more 
thoroughly. 

The economic losses are presently difficult to measure. As interest 
in air pollution effects on vegetation grows, the vast cost is beginning 
to be appreciated. This is exemplified by the report from the Panel 
on Agricultural, Natural Resource, and Economic Considerations at 
the 1962 National Conference on Air Pollution, which states: 

The agricultural losses resulting from the adverse effects of all of the presently 


recognized pollutants have been estimated to amount to hundreds of millions 
of dollars a year. 
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Prorerty Losses Are Enormous 


Accurate data are not available on the extent and cost of air pollu- 
tion damage to property. Various cost estimates have been made. 
One frequently employed is $65 per capita per year. This would rep- 
resent an annual cost to the Nation of over $11 billion. Whatever 
yardsticks are employed, it is clearly evident that the cost of property 
damage alone from air pollution is great—far greater than the amounts 
devoted to its abatement by industry and all levels of government. — 

Air pollution causes the accelerated deterioration of materials, 
structures, and machines of all kinds. This in turn Y roy! increases 
maintenance and replacement expenditures. In addition, air pollu- 
tion is responsible for a general depreciation in property values which 
affects neighborhoods and even entire communities. ' 

Most common materials are adversely affected by pollution. Metals 
corrode, fabrics weaken and fade, leather weakens and becomes brittle, 
rubber cracks and loses its elasticity, paint discolors, concrete and 
building stone discolor and erode, glass is etched, and paper becomes 
brittle. 

Sulfur dioxide, a common contaminant in the air of virtually all 
towns and cities, causes deterioration of many materials. It attacks 
metals, particularly iron and steel. Limestone, marble, roofing slate. 
mortar, and other carbonate-containing stone, are partially converted 
to water-soluble sulfates, which are leached away by rain. Sulfur di- 
oxide has an affinity for leather, causing it to weaken and rot. Costly 
damage to upholstery and book bindings has been produced by its ac- 
tion. Cotton, wool, and nylon are all weakened by sulfur dioxide. 

Another sulfur compound, hydrogen sulfide, reacts with lead com- 
pounds to form black lead sulfide. Houses covered with lead-based 
paints often suffer severe discoloration from even single exposures 
to this gas. 

Hydrogen sulfide also tarnishes cop and silver. The coating 
formed on open electrical contacts of these metals can increase elec- 
trical resistance and may result in welding the contacts together in the 
closed position. 

Important among the many property-damaging effects of photo- 
chemical smog is the excessive cracking of rubber. This is due to oxi- 
dants in the atmosphere, particularly ozone. So rapid is the action 
that measurement of pas depth in rubber is used as a method for 
determining ozone concentrations in the air. Ozone also causes dete- 
rioration in a number of dyes and fabrics, of both natural and syn- 
thetic materials. Fading is also produced by nitrogen oxides. 

The primary effect of airborne solid particulate matter is soiling. 
While this does not directly result in deterioration of materials, suc 
as fabrics or structures, the removal of the deposited grime is often 
costly and may shorten the life of such materials; for example, clothes 
wear out more from laundering than from wearing. 

The presence of particulates apparently "2 accelerates the de- 
structive action of those gases which corrode metals, just as particu- 
lates mixed with inhaled gases apparently increase the harmful effects 
of the gases on the respiratory system. 

The cost, because of air pollution, of replacing or protecting pre- 
cision instruments and other equipment affected by pollutants is un- 
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doubtedly high. The complex and expensive control systems which 
are becoming so eMaronpiace in modern technology can be ruined, 
or seriously aiareu, by the corrosive action of gaseous pollutants or 
by deposited dust. To prevent such damage, many industries—for 
example, those engaged in the manufacture of high-precision compo- 
nents for telecommunication or space vehicles—must clean, at consid- 
erable expense, air admitted to the plants in which such items are 
produced. 

In the average home, air pollution is responsible for additional ex- 
penses—for example, more frequent painting of exterior and interior 
walls and more frequent cleaning of clothing and home furnishin 
such as rugs and draperies—which can easily add up to substantial 
amounts per year. In neighborhoods where residents are unable or 
unwilling to incur such expenses, the resultant depreciation of prop- 
erty values may cost even more, to both individuals and the community. 


Arr Potuution Is 4 SArery Hazarp 


Air pollution represents a definite hazard to land, water, and air 
transportation, because it reduces visibility. Any source of dense 
smoke close to a modern high-speed highway can pose a serious threat 
to travelers. In at least two recent instances—one in Pennsylvania 
close to a smoldering culm pile, another in Louisiana near a burning 
dump—the sudden application of brakes by a single motorist led to a 
chain reaction which involved the wrecking of a number of vehicles 
and injuries to many of their occupants. The same thing has occurred 
on the New Jersey Turnpike. Similar accidents as well as unexpected 
delays on this account are probably frequent throughout the Nation. 

Air pollution is not only hazardous, but also costly, where aircraft 
operations are involved. Normal fog, of course, sometimes slows up 
air travel. The addition of pollutants to the fog often-reduces visi- 
bility enough to ground aircraft which are not fully equipped with 
appropriate blind-flying instruments. Even when planes have the 
best available instruments, the aggravation of poor weather condi- 
tions by pollution results in delays in landings and departures at busy 
airports. This is costly to people traveling. on business and very ex- 
pensive to the carriers. As long ago as 1946, a survey showed that the 
number of hours during which visibility was cut to 6 miles or less at 
Newark Airport as a result of smoke alone, or smoke in combination 
with other obstructions, totaled 4,359 hours, or almost 50 percent of 
the total hours during the year. 

A review by the Civil Aeronautics Board of 1,660 record cards, rep- 
resenting one-third of the aircraft accidents in the United States in 
1962, showed 6 in which “obstructions to vision” (by smoke, haze, sand, 
and dust) were listed asa cause. Two of the six aircraft were classi- 
fied as large, one of them being a commercial carrier. If the sample 
studied is representative, a total of 15 to 20 plane crashes in 1962 may 
be attributed to this cause. 

Pollution contributes to fog formation and undoubtedly aggra- 
vates visibility problems in which natural conditions play a major role. 
Where accidents are attributed to impaired visibility due to weather, 
it is likely that, in many instances, the risk had been increased by air 
pollution. 
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Arr Poutiturion Arrecrs Our WEATHER 


Air pollution causes many local changes in the rca ai It 
decreases the amount of sunshine reaching the earth, cutting down par- 
ticularly on ultraviolet radiation. It reduces the natural illumina- 
tion, which requires us to provide more artificial light, particularly in 
winter. It increases the frequency and density of fog, with the re- 
sultant loss of visibility and its attendant hazards. It increases cloudi- 
ness. Under some circumstances, it increases local precipitation in 
urban areas. sats 
As stated earlier, there is evidence that the amount of carbon dioxide 
in the atmosphere is increasing as a eas aR of human activities. 
This increase is raising the temperature of the earth’s atmosphere by 
intercepting infrared heat waves going out from the earth into space. 
An increase in heat will lead to more violent air circulation and thus 
to more destructive storms. oats 
. Air pollution’s effects on the weather, therefore, can be significant on 
a large scale as well as locally. 


RecoreaTIONAL, EsrHeric, AnD PsycHo.ogicaL Errrcrs 


The recreational, esthetic, and psychological effects of air pollution 
overlap not only each other but also the economic effects. The con- 
traction of the horizon by curtains of smog that can slow up or 
cancel air flights can also spoil the tourist’s view of a natural wonder. 
The growing of green things that is one man’s income is another man’s 
recreation and a source of esthetic satisfactions. When ozone blights 
a pine forest, it may not only destroy industrial resources, but also 
ruin the forest for vacationers or sportsmen. 

This is also true of simpler and commoner occurences. A man ma 
touch a soot-coated window ledge or car fender and then the cu 
of his freshly laundered shirt. The economic effect of the resulting 
black smudge may be no more than a few pennies in laundry bills, 
but the effects on his disposition and peace of mind may be substantial. 
The golfer—or anyone who is out of doors for pleasure—enjoys seeing 
the open sky, unclouded by manmade haze. 

There is also a certain overlap between this kind of effect and 
health considerations. No permanent health effects have been demon- 
strated as a result of smog-induced stinging and tearing of the eyes, 
but this is highly uncomfortable and irritating in more than the 
literal sense. Diesel exhaust is possibly a lesser health hazard than 
the exhaust from gasoline motors, but the motorist who is held up 
behind an idling bus is not thinking of long-range health effects; 
he simply resents the sight and the smell of Sa Heol fumes. 

Wholly apart from health or economic considerations, the recrea- 
tional, esthetic, and psychological effects sometimes seem, to some 
groups and individuals, serious enough on their own account to call 

or remedial action. It will never be ible to measure these effects 
accurately in quantitative terms, if only because they affect different 
people differently. To the flower lover whose ornamentals refuse to 
grow, to the art lover who sees his city’s memorial buildings and 
statues defaced by grime or slowly crumbling because of sulfur com- 
pounds, to the sportsman who notes the recent slaughter of ducks 


and fish by airborne crop — effects of air pollution may 
seem the most obnoxious of all. 


CHAPTER ITI—HISTORY OF FEDERAL PROGRAM 
Pusiic Law 84-159 


An indentifiable Federal program in air pollution was not estab- 
lished until 1955, when atic Law 159 was passed by the 84th Con- 
gress. This was entitled “An act to provide research and technical 
assistance relating to air pollution control.” 

Prior to the passage of this act, only limited work had been done 
in the field of air pollution. The Bureau of Mines, for example, did 
some studies on the nature and control of pollution from fuel com- 
bustion, and the Public Health Service, under Public Law 78-410, 
conducted certain studies and investigations—in particular the one 
involving the Donora, Pa., episode of 1948. 

Public Law 84-159 supplemented the authority provided by the 
Public Health Service Act (Public Law 78-410) to the Secretary of 
Health, Education, and Welfare: (1) To prepare or recommend re- 
search programs for devising methods of controlling air pollution; 
(2) to encourage cooperative activities by State and local govern- 
ments; (3) to collect and disseminate information relating to air pollu- 
tion; (4) to conduct research to devise and develop methods of pre- 
vention and abatement and to support such work conducted by other 
governmental and private agencies; (5) to conduct research, surveys, 
and investigations concerning any specific problem of air pollution, 
upon request of any State or local governmental air pollution control 
agency, and (6) to make grants to, and enter into contracts with, other 
governmental and private agencies and individuals for surveys, 
studies, research, training, and docionatention projects. 

In 1960, Public Law 86-493 directed the Surgeon General to study 
the problem of motor vehicle exhausts and their effects upon human 
health, and to submit a report to the Congress within 2 years. This 
report, entitled “Motor Vehicles, Air Pollution, and Health,” was 
published in 1962 as House Document 489. 

Public Law 84-159 authorized a maximum appropriation of $5 
million for each of 5 fiscal years. Subsequently, the time period of 
the authorization was extended by amendment of the act. Public Law 
86-365 extended the authority for an additional 4 years to June 30, 
nite and Public Law 87-761 further extended the period to June 30, 
1966. 

No substantive change in the authority of the Public Health Service 
with regard to air pollution has been made since passage of Public 
Law 84-159 in 1955. An amendment, contained in Public Law 87-761, 
included a directive to continue work on motor vehicle exhausts as 
called for in Public Law 86-493. Public Law 86-865 added another 
amendment declaring the intent of Congress that Federal agencies 
shall cooperate with the Department of Health, Education, and Wel- 
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fare and with State and local air pollution agencies in preventing or 
controlling air pollution from sources under the control of such 
Federal agencies. ; : ; ; ; 

Monetary appropriations for air pollution since inception of the 
Federal program are summarized as follows: 


{In thousands] 


1 Including transfer for research grants operations from NIH. 


With the enactment of Public Law 84-159 in 1955, the Public 
Health Service began its work in air pollution through two mechan- 
isms. One was-he establishment of an engineering air pollution pro- 

m which began limited technical assistance activities and research 
into the sources, nature, concentration, and control of air pollutants. 
Laboratory facilities for parts of this work were developed at the 
Robert A. Taft Sanitary Engineering Center in Cincinnati. The re- 
mainder of the work was undertaken through contracts and grants. 
The other mechanism was the creation, at the same time, of a medical 
air pollution program, for the primary purpose of evaluating health 
effects of air pollution. Since facilities were lacking at the began 
for conducting research, it was inaugurated almost entirely thro 
grants and contracts. By 1960, sufficient progress had been made, 
and enough problem areas defined, to justify combining the two pro- 
rrams into the present Division of Air Pollution, which was estab- 
ished on September 1, 1960, and under which there is a coordinated 
approach to the overall problem. 

While continuing to make use of the research resources of educa- 
tional institutions and other private or public agencies through con- 
tracts or grants, the Division has also strengthened its own research 
capabilities. The passage of Public Law 86-493 in 1960, provided a 
particular stimulus to research, accelerating the development of facili- 
ties and personnel for the study of motor vehicle pollution problems. 


Program Onvecrives 


The Public Health Service air pollution program to date has been 
based on the ee pe that the primary responsibility for the regu- 
latory control of air pollution rests with the States and local govern- 
ments, and that the Federal role should be a supporting one of re- 
search, technical assistance to public and private organizations, and 
training of technical personnel. 
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The basic objectives of the program are threefold: (1) To improve 
the status of knowledge about the causes and effects of air palenon 
and about the means of controlling it within acceptable limits; (2) 
to apply present and future knowledge to the actual control of air 
pollutants through technical assistance to States, communities, and 
industry; and (3) to stimulate all levels of government, industry, 
and the general public to devote increased attention and greater re- 
sources to the prevention and control of air pollution. National 
Advisory Committee on Air Pollution helps to guide the policies and 
program. The Committee has representation from industry, control 
agencies, and other interested segments of the public. 


ReESFARCII 


Air pollution research conducted or sponsored by the Public Health 
Service has explored many facets of the problem. 

In the field of engineering, the research has dealt. with such matters 
as the amounts, character, and control of automotive exhaust and 
crankcase emissions; incineration of refuse and other combustion 
problems; and control procedures, including studies of contaminant 
behavior, collection mechanisms, and performance characteristics of 
control equipment. Field surveys of industrial sources have also 
been undertaken to determine the amounts and nature of materials 
actually being discharged by certain processes. 

Chemical research has developed new and appropriate analytical 
methods of the necessary sensitivity, and with these has explored 
the chemistry and movements of the atmosphere, and examined and 
developed basic data on “clean” atmospheres. 

Air monitoring has been accomplished through the establishment 
of a national air-sampling network of approximately 250 stations 
(fig. §) which provide data on suspended particulate matter in both 
urban and nonurban locations in every State on a year-round basis. 
A gas-sampling program is now also included at 50 of these stations. 
Since 1962 more complete data are being obtained by continuous 
automatic sampling and recording equipment located in eight cities. 

Extensive investigation into the meteorological aspects of air pollu- 
tion has accompanied other research activities of the Public Health 
Service. This has been accomplished through the closest possible 
cooperation of the Weather Bureau, with a number of its personnel 
being stationed in the Public Health Service laboratories. -Research 
has been conducted on the relationships of meteorological variables 
to air quality, the diffusion of pollutants, and the effects of topog- 
raphy, vegetation, and structures on temperature and wind. Meteor- 
ological research has made it feasible to establish a nationwide pro- 
gram by which air pollution potential is forecast, with telegraphic 
warnings being sent to appropriate State and local officials when 
indicated. 

Biomedical research has likewise been extensive and productive. 
Population surveys have provided meaningful data on many relation- 
ships of air pollutants to sickness or death. 

In laboratories and hospitals, the mechanisms of response to pollu- 
tants have been studied and biochemical, physiological, and patho- 
logical measurements of reactions have meen made. Studies have 
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been made with a variety of toxic materials, with cancer-producing 
agents, and with allergens. 

In addition to the effects on animal life, related research on vege- 
tation has likewise been carried on, in close cooperation with the 
Department of Agriculture. 


TECHNICAL ASSISTANCE 


An extension of knowledge of air pollution has also been gained 
through such technical assistance activities of the Public Health Serv- 
ice as field surveys, demonstration grants, and short-term assistance 
to State and local agencies on special projects. 

The primary objective of the technical assistance program, however, 
is to help in the establishment or strengthening of State and local air 
pollution control agencies. Such aid is rendered in a variety of ways, 
dependent upon the specific situation. Since the inauguration of the 
Federal program, major technical assistance projects of the Public 
Health Service have included 8 major field investigations, 16 statewide 
surveys and some assistance in 4 other State surveys, 12 local surveys 
to provide a basis for program initiation, and 32 shove Aetin technical 
studies of limited scope. In a number of instances, personnel have 
been loaned to States or communities for periods of up to 2 years. The 
locations and nature of such services are tabulated as foliows: 


MAJOR FIELD INVESTIGATIONS (APRIL 1955 TO MAY 1963) 


1. Louisville-Jefferson County, Ky. 

2. Nashville-Davidson County, Tenn. 

3. Lewiston, Idaho-Clarkston, Wash. 

4. New York-New Jersey area (in cooperation with the Interstate 
Sanitation es ana ‘ 

5. Jacksonville-Duval County, Fla. 

6. Berlin, N.H. E 

7. Detroit-Wayne County, Mich.-Windsor area, Ontario (Interna- 
tional Joint Commission) (continuing at limited level) ae 

8. Interstate St. Louis Metropolitan area (in progress). . 


STATEWIDE AIR POLLUTION SURVEYS (APRIL 1955 TO MAY 1963) 


1. Washington 9. Florida 

2. Connecticut 10. Georgia 

3. Tennessee 11, South Dakota 

4. Texas 12. Colorado 

5. New York 13. Kansas 

6. North Carolina 14. Oklahoma, (in progress) 

7. Minnesota | 15. Mississippi (scheduled) 

8. Pennsylvania 16. South Carolina (scheduled) 


Assistance was also given to conduct, of statewide surveys in Cali- 
fornia, Illinois, Montana, and Utah but main responsibility rested 
with the respective States. 


oe 
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LOCAL SURVEYS (APRIL 1955 TO MAY 1963) 


_ Surveys conducted primarily to provide a basis for program initia- 
tion: 


1. Portland, 7. Charleston, S.C 

2. Steubenville, Ohio 8. Hamilton, Ohio 

3. Denver area, Colo. 9. ge npr Va. 

4.B am, Ala. 10. i D.C. area 
5. Salt Valley, Utah 11. Spartanburg, S.C. 

6. Elmira, N.Y. 12. Dade County, Fla. 


LOCAL TECHNICAL STUDIES OF LIMITED SCOPE (APRIL 1955 TO MAY 1963) 


1. Short-term ee measurement demonstrations done largely 


by PHS but with local participation : 

a) Phoenix, Ariz. Providence, R.I. 

6) Tucson, Ariz. g} Spartanburg, S.C. 

c) Fresno, Calif. i) gata a. 

d) Washi m, D.C. if} inston-Salem, N.C. 

“} Birming: Ala. ) Pittsburgh, Pa. (mobile lab- 
f) Richmond, Va. oratory) 


2. Short-term technical studies done in conjunction with statewide 
surveys: 


$} Atlanta, Ga. g} Charlotte, N.C. 

b) Minneapolis, Minn. Greensboro, N.C. 
ec) St. Paul, Minn. R Raleigh, N.C. 

d) Duluth, Minn. i Umstead Park, N.C. 
7 Fergus Falls, Minn. k%) Kansas City, Kans. 
f) Asheville, N.C. (7) Topeka, Kans. 


(m) Wichita, Kans. 
3. Short-term technical studies done primarily to evaluate influence 
of specific sources of pollution (April 1955—April 1963). 
ts St. Bernard, Ohio (? Lexington, Ky. 
5) Baccus, Utah ) Galveston, Tex. 
4. Short-term technical studies done primarily by other agencies 
but with substantial assistance from Division of Air Pollution: 
(a) Denver, Colo. (c) Wheeling-Weirton, W. Va.- 
(6) Hamilton, Ohio Steubenville, Ohio area. 
(d) El Paso, Tex. P 
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LOAN OF PERSONNEL 


Agencies to which Division of Air Pollution personnel were on loan 
3 months or longer during calender year 1962: 


Location Purpose 
California State Department of Public Conduct studies of effects of carbon 
Health. monoxide and lead on humans. 
Delaware State Board of Health. To establish air quality measurement 
program and to provide other sup- 
Florida State Board of Health. To carry on program, to replace men 


who quit or had gone to school for 
c further training. 
New York City. For training and orientation and to 
provide program support. 
San Francisco Bay Area, Air Pollution For training and orientation and to 


Control District. provide program support. 
New York State Air Pollution Control For training and orientation and to 
Board, ‘ provide program support. 
Oregon State Sanitary Authority. p For training and orientation and to 
provide program support. 
Pennsylvania Division of Air Pollution For training and orientation and to 
Control. provide program support. 
Indiana State Board of Health. To help initiate new programs. 
Chicago Department of Air Pollution Revise, rebuild, and prepare long- 
Control. range plans for program ; assist with 
technical studies. 
Metropolitan Washington, D.C. Design, organize, and help operate oxi- 
. dant sampling network. 


TRAINING COURSES 


A major technical assistance function of the program is the train- 
ing of personnel from State and local agencies, and also from industry. 
This is accomplished through a variety of short courses, usually of one 
or two weeks’ duration, presented at the Robert A. Taft Sunitany 
Engineering Center in Cincinnati. These are supplemented by field 
courses presented in various convenient locations. Since inception of 
the training program in 1955, instruction has been given to 5,837 
individuals through 116 presentations of 41 different courses. The 
nature of these courses is illustrated by the titles of those being pre- 
sented during fiscal year 1964: 


Sampling and Identification of Aero-Allergens. 
Hlements of Air Quality Management. 

Control of Gaseous Emissions. : 

Control of Particulate Emissions. 

Diffusion of Air Pollution, Theory and Application. 
Measurement of Airborne Radioactivity. 

Medical and Biological Aspects of Air Pollution. 
Microscopic Analysis of Atmospheric Particulates. 
Analysis of Atmospheric Inorganics. 

Analysis of Atmospheric Organics. 

Meteorological Aspects of Air Pollution. 
Atmospheric Survey. 

Source Sampling for Atmospheric Pollutants. 
Design of Air Pollutant Sampling Trains. 
Orientation in Air Pollution. 
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TRAINING GRANTS 


Mem onteinmedeniningtal uate level at. a number of universities 
is also now being provided through grants to these institu- 
tions and to some of their students. As of pgust 1, 28 a total of 
$576,408 in Peeing grap had been allocated during year 1964 
to the following institutions: 

University of ti. : University of Michigan. 


University of Flori niversity 
New York University. University of Southern California. 
University of North Carolina, Vanderbilt University. 

As of A 1, 1963, a total of $110,656 had been allocated during 
fisea] year 1864 for fellowships at the fol schools : 
Auburn University. 
California Institute of Technology. 
University of California at Riverside. 
Massachusetts Institute of Technology. 
Michigan. 


Minnesota. 
Washington University, St. Louis, Mo. 
Columbia University. 
Clarkson 


University of Texas. 


Applications from other institutions for training grants and fellow- 
ships are under review on the expectation that a total of $1 million 
may be appropriated for those purposes. 


INTERAGENCY CooprerRaTiIon 


Ap roximately 10 percent of the funds authorized for the Public 
Health Service, exclusive of moneys for research and training grants, 
goes into contracts with other Federal agencies for the conduct of air 
pollution researeh. 

During 1963, (1) the Weather Burean received $266,000 for meteoro- 
logical studies of dispersal of community air pollution; (2) the Bureau 
of Mines $450,000 for a number of projects on sulfur dioxide removal 
from flue gas, desulfurization of fuel oil, pollutants from power sta- 
tion boilers, and removal of pollutants from motor vehicle exhaust ; 
(3) the a apne of Standards $125,000 for research on various 
aspects of chemical reactions and analytical 4 . 
partment of Agriculture $95,000 for Rodi ee on seariettt woke 
of air pollution; and (5) the Library of Congress $12,550 for technical 
abstracts on air pollution, : 

A number of Federal agencies have interests in fundamental prop- 
erties of either the upper or lower atmosphere, The research which 
they conduct often has some relationship to the subject of air pollu- 
tion but, since air pollution is only incidental to the primary purpose 
of such research, it is not included in the ing discussion. A ‘ 
cles engaged in such work include AEC, NASA, FAA, NSF. and the 
Departments of Defense, Commerce, Interior, and Agriculture The 
Public Health Service maintains appropriate liaison with these . 
cies through the Interdepartmental Committee on Atmospheric Sci. 
ences of the Federal Council on Science and Technology. 


CHAPTER IV—STATE, LOCAL, AND NONGOVERNMENTAL 
PROGRAMS 


In 1947 California adopted a statute authorizing the formation of 
county air pollution control districts. Oregon, in 1951, passed a law 
creating an air pollution study and control program. Since that time, 
many States have adopted air pollution legislation of some kind. 


Twqurries BY SENATE Pusiic Works ComMMITTER 


On April 30, 1963, Senator Pat McNamara, chairman of the Senate 
Public Works Committee, sent letters to the Governors of all the States 
and territories requesting them to answer a set of questions on the 
status of air pollution control legislation in their respective jurisdic- 
tions and soliciting their opinions on certain proposed Federal activi- 
ties in the field. By August 15 replies had been received from all but 
three of the States. 

The questions asked by Senator McNamara were as follows: 

1. “Does your State have air pollution control laws? If so, would 
you give a brief digest of their principal provisions?” 

2. “Tf your State does not have air pollution control laws, is it con- 
templated that such laws may be enacted ?” 

3. “Do you have air quality standards and emission standards? If 
so, what measures are taken to obtain enforcement or compliance?” 

4. “Do you have air pollution problems in your State which arise 
from sources outside your State? If so, do you have agreements with 
neighboring State or States to deal with the problem, and what pro- 
visions are made to handle the matter?” 

5. “Does your State have a State-financed program of air pollution 
control research ?” 

6. “Would it be helpful to your State if the Department of Health, 
Education, and Welfare would recommend air quality standards and 
emission standards and assist in obtaiming compliance with such 
standards?” 

7. “General suggestions on how to cope with air pollution.” 

Supplemental information regarding State air pollution laws was 
also obtained from the Public Health Service, including information 
about the three States which had not replied to the questions. A de- 
tailed summary of the replies received, together with a digest of State 
air pollution laws, is presented in appendix I. 

Briefly, 33 of the States and territories have some type of air pol- 
lution control laws and 18 do not. Fifteen have some control au- 
thority. Twelve have no control authority, but have local option leg- 
islation. Six provide only research and technical assistance. Of the 
18 haying no air pollution control laws, 10 indicated some interest in 
promoting such legislation. Three have studies of the problem under- 
way, and 5 have made unsuccessful efforts to pass air pollution control 
legislation. 

he States of California and Oregon have established air quality 
and emission standards which are enforced on a local or statewide 
31 
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basis. California also has motor vehicle emission standards. New 
York is in the process of establishing air quality standards and the 
establishment - such standards is authorized in seven States. Four 
States have emission standards for one or a few pollutants. 

Nineteen units report having air pollution problems originating 
outside their jurisdiction, while twenty-nine report none so originat- 
ing. Six States have formal or semiformal mechanisms dealing with 
interstate air pollution problems. Five States have made some at- 
7 to cope with this problem by working along informal, coopera- 
tive lines. 

Ten States have legislation authorizing air pollution control re- 
search, but only three conduct fairly extensive ea 

Wit to the Department of Health, Education, and Welfare 
recommen air peeing! standards, 37 States approve, 1 approves 
with qualifications, and 12 yo a fore Con emission stand- 
ards recommendations from the Department, 33 approve, 1 approves 
with een and 14 disapprove. 

Wi to the on of Federal participation in the en- 
forcement of air pollution contro] standards, 19 approve but 9 of 
these had qualifications, and 23 disapprove. 


Buperrary Support ror Stare Aanp Locan Programs 


In 1961, the most recent year for which reasonably complete figures 
are available, only 17 States were spending as much as $5,000 per year 
on air pollution programs (table 2). Of the total expenditure of $2 
million, 57 percent was spent by the State of California. 

In 1961, there were 85 local agencies budgeting at least $5,000 per 
year each for air pollution contro] (table 3). Of their total expendi- 


TaBLe 2.—State air pollution programs, 1961 (those spending $5,000 per year or 
’ more) 
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TABLE 3.—Local air pollution control programs (with annual budget of $5,000 or 
more, Feb. 1, 1961) 


Popula- Budget Per Staff 

tion 1960} Staff! (thou- capita 100,000 
(thou- sands) | budget | popula- 
sands) (cents) tion 


Agencies with budgets of $25,000 or more per year: 


1. San Francisco Bay area, California____ on 3, 364 31.0 $560 16.7 0.9 
2. Los Angeles County, Calif. 2 5, 970 373.0 3, 402 57.0 6.3 
3, Orange County, Calif______- 698 11.0 117 16.8 1.6 
4. Sacramento County, Calif.?____ 500 4.0 50 10.0 8 
5. San Bernardino County, Calif_ 498 8.0 2 259 52.0 1.6 
6. Riverside County, Calif____._- 302 4.0 67 22.2 1.3 
7. San Diego County, Calif 1,000 4.5 79 7.9 5 
8. Distriot.of Coltymbia #3 6-5 2 Ss 746 6.0 42 5.6 8 
9. Polk-Hillsborough Counties, Fla.¢______--__- 592 4.0 50 8.5 Vg 
10;OhicaRo ALU Se Fee RR ea ee te 3, 512 42.0 364 10.4 1.5 
Is nrdisnapolis. Ind}. =2 8. eek oe 469 6.0 38 8.1 1.3 
12. Jefferson County (Louisville), Ky_-.-------- 606 11.0 63 10.4 1.8 
13 Balbimone svi Gs8a eae - eeee  ae, 922 10.0 70 7.6 ila 
14. Boston metropolitan district, Massachusetts*_ 1, 998 8.0 52 2.6 A 
15. Detroit, Milchtecn sss eee anatase zee 1, 654 20.0 180 10.9 1.2 
16. 58 Digalss dios = tO Ae 747 13.0 118 15.8 1.7 
EVA ING Wark SN eb 5. 5.sdiemecuscntoeepe soeee. 403 10.0 63 15.6 2.5 
Te unalo WINE Yes aaacee an eee eee ene 530 6.0 59 uBleik lhea | 
TOL INGW' WORK, IND Y cane ceer an meeca eee none 7,710 74.0 734 9.5 1.0 
AO» Nispana Waller NOY cocoon 3 sees sos 102 3.0 28 27.4 2.9 
21. Syracuse, N.¥... sosbniGes ik sets ween 215 5.0 36 16.7 2:3 
22. Cincinnati, Ohio (area)?_......--.----------- 542 18.0 165 30.4 3.3 
2S. levelands OD10= sage epee eeeres eee sae 870 23.0 236 27.1 2.6 
24. Cleveland Heights, Ohio--...--------_.--.--- 62 4.0 28 45.3 6.5 
2h @olwmibuss Ohl owe heen oe ne oe 469 7.0 50 10.7 1.5 
26) Dayton Ohio Mo seit. el, Fone ee eee 258 7.0 55 21.3 2.7 
ai, ouleghenyaC ounty, banse.35-.6 so cesne sa oe 1,629 18.0 217 13.3 i LEE 
2reb niladelpniamgae couse ses 5s a. sonsoen tee 1,971 23.0 166 8.4 hee 
20 ebravidences lie. Sass are Senses 206 8.0 31 15.0 3.9 
Sn Kaioxville Ronni eae mee een 110 2.0 25 22.7 1.8 
Sie aris Opunty, hex.2 055552). es ee 1, 243 6.0 42 3.4 5 
32, Salt Lake City, Utahs-20-° 92-222. 225. 2 =2 189 4.0 30 15.8 2.0 
OG) DIGHINON, VW Ss 2 atk. Se oe sae ae eee eee 218 4.0 25 11.4 1.8 
34. Milwaukee County, Wis----.-..---.-.-.--..- 733 15.0 128 17.5 2.1 
Total or median for group-_---.....-____-.-- 40, 929 802.5 7,629 14.1 1.6 
——<———————F{ ——————— |_|} 
Agencies with budgets of less than $25,000 per year: 
Te Binminr na i A eo ae ee 341 2.0 12 3.5 -6 
2; Denver OOlons) ert ctesecdon on anons 494 2.0 15 3.1 -4 
3. Dade County, Fla 935 51.0 5 3! Dh) ete cet 
A, OMA CB ces oe de een 485 1 13 2.7 +2 
SuiGicero Wen ss oss ee 69 $1.0 5 tae Sere oe 
Gs: Reni ee oie win eqn ucebasckekaee 103 1.0 8 7.8 1.0 
he SEBS tS DICK RO SNCs acetone eer 1.0 ll 19.3 ei 
BrHivansyillopinG ss en cseaeesccssoseeaeae een 140 1.0 10 7.2 ere 
0. es Molnpsylaits ness ee eee. ee ta 208 52.0 ll Deep asc 
10. McCracken County (Paducah), Ky._-_-___- 57 1.0 12 20.9 1.8 
Th Wearborn, Mites a. 5 etki ot 112 52.0 5 yd oe ee oe 
12. Grand Rapids, Mich-_----- — 175 52.0 6 et ee 
13. Monroe, Mich_---_---- fase 23 1.0 6 26.1 4.3 
14, Wayne County, Mich. ctr 2, 666 1.5 20 ai - 06 
15. Minneapolis, Minn__-- fees 478 1.0 ll 2.3 AY? 
16. Omaha, Nebr------ sate 300 2.0 20 6.7 att 
17, @amoents IN Jee =.= === 125 1.0 7 5.6 8 
18. Hillside Township, N.J ade 21 3.0 5 ot es ee 
19. Perth Amboy, N.J____. ayes 38 1.0 13 34.2 2.6 
20, ‘Trenton: NJigas--25- oon 114 1.0 5 4.4 -9 
21. Ilion, N.Y_____- a 10 1.0 5 49.0 1.0 
22. Rochester, N.Y---- =— 316 1.0 10 3.2 - 03 
23. Tonawanda, N.Y-- cee 84 2.0 15 17.9 2.4 
24. Watertown, N.Y-- a 33 1.0 7 21.2 3.0 
25. Asheville, N.C__- bes 59 3.0 16 27.2 5.1 
26. Charlotte, N.C___-_- a 201 2.0 19 9.5 1.0 
27. Winston-Salem, N.C-_ ~ Stas 111 2.0 12 10.8 18 
28, Akron, Oltio_.______.-- ees 288 2.0 16 5.6 Ey 
29. East Cleveland, Ohio. some 28 1.0 7 18. 4 2.6 
30. Sandusky, Ohio___-_-- —_ 32 1.0 7 21.9 3.1 
31. Toledo, Ohio__.__- sass 316 2.0 12 3.8 16 
32. Youngstown, Ohio_ ae 166 2.0 17 10.3 1.2 
33. Zanesville, Ohio_-- co 39 1.0 5 12.8 2.6 
34. Eugene, Oreg____ a 50 1.0 10 20.0 2.0 
35. Portland, Oreg_-_-_ aan 371 1.0 17 46 .3 
90. HOre hance ateetee cece eae earl 138 2.0 15 10.8 1.5 
37. Lehigh Valley, Pa. (area) wes 278 1.0 14 5.0 .4 
38. East Providence, Recs mee 42 1.0 8 19.1 2.4 
39. Pawtucket, R.I_....--.-- Boas eens ae eae ees 81 1.0 5 6,3 12 
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Taste 3.—Local air pollution control programs (with annual budget of $5,000 or 
more, Feb. 1, 1961)—Continued 


96 6 6.3 10 

i ae 128 16 12.5 16 

eS A SSS 26 7 26.6 3.9 

492 13 2.6 “4 

La aahet ae = Tae: . 4 et ee 
a a es 97 e 

 aaamanetomaacaie: ~s Bbet 2 582 a) "23 2 
Masstem, WOli...<<.nc.-c0bcesiaceteinn. te 147 " 

re Wheelie We Var” eo 53 17 32.1 3.8 

@. Fond du Lac, Wu... 33 7 21.4 3.0 

, oo Sew, Wink ee 63 7 1.2 1.6 

51. Madison, Wis. TR ES OL 8 RR 126 4 : 16 


! Not including clerical personnel. 


2 1960 fiscal year. 
i Stat bellevel tos d considerable time on work other than air pollution. 


Hp ag ag me e in which located. 
ture of $8 million, 55 percent was spent in California in seven local 
units, with the Los Angeles pry Air Pollution Control District 
accounting for over 41 percent of the money spent by local cies 
throughout the United States. On a per capita basis Los es 
spent 57 cents. The median expenditure for the 85 local p was 
10.8 cents per capita. The Division of Air Pollution of the Public 
Health Service reports that a satisfactory air pollution control pro- 
gram for a community with average present-day problems requires 
an annual expenditure of at least 40 cents per capita. 


Strate Errorts 


The scope and nature of State programs vary considerably. De- 
pending on the exact meaning given the word “enforcement,” four 
to six States “enforce” air pollution regulations. More common activi- 
ties are technical assistance and development of local programs. Six 
or more States do air quality monitoring on a statewide basis, and 
about the same number review and approve plans for certain in- 
stallations which may cause air pollution. In New York, plans for 
some installations, prior to construction, must be approved by the 
State air pollution control board or by qualified local agencies. Cali- 
fornia has established a program for the purpéee of limiting emis- 
sions from motor vehicles, and New York has followed suit to the 
— of legislating for the purpose of preventing emissions from 
CTANKCASeS, 
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Among other activities of State programs are training, dissemina- 
tion of information, nuisance abatement, laboratory services for local 
agencies, studies of pollutant emissions, and research of various types. 
Due to limited budgets, only a few States can engage in many of these 
various activities to a meaningful ‘extent. In the 17 States having 
programs in 1961, the average annual expenditure for air pollution 
control was only 2 cents per capita, and the median was 1.2 cents. 
The total full-time personnel employed for such work was 148, with 29 
others being engaged on a part-time basis. 


Loca Programs 


Nine States have adopted laws which authorize cities or counties 
to operate air pollution control agencies with authority transcending 
municipal boundaries or to otherwise undertake interlocal coopera- 
tion. Thus the 85 local air pollution control agencies serve more than 
85 communities. For example, the San Francisco Bay Area Air 
Pollution Control District serves 89 urban places of various sizes. 
However, of 218 urban places with more than 50,000 population which 
have a major or moderate air pollution problem, only 119, or 55 per- 
cent, are served by a control agency. Table 4 shows the numbers of 
communities of various population classes receiving services from 
agencies appropriating $5,000 or more per year for air pollution 
control. As indicated in footnote (*), no consideration of program 
adequacy is given. 


TABLE 4.—Urban places served by a local air pollution control agency 
[Places with 2,500 or more people; agencies spending $5,000 per year or more] 


Number of| Places served by local air pollution 


places with control agency ! 
Number major or 
Population class ofplaces | moderate 
in class air pollu- Percent of 
(1960) tion prob- Percent of | places with 
lem (from | Number ? total major or 
table 1) moderate 
problem * 
5 5 5 100 100 
16 16 13 81 81 
30 27 20 67 74 
81 60 32 40 53 
201 110 49 24. 45 
432 151 80 19 52 
1, 134 318 4125 ll 39 
1, 394 210 493 7 44 
2, 152 258 480 4 31 
5, 445 1,155 497 9 43 


1 Does not include urban places served by State agencies except Polk-Hillsborough County, Fla., and the 
Boston metropolitan area. No consideration given to whether the agency is edequate to cope with the 
problem. Many are not. 

2 Larger than number of agencies because some areas serve Many urban places, e.g., Los Angeles County 
Air Pollution Control District. 

3 Urban places with control agency and with major or moderate problem not necessarily the same. Per- 
centages given in this column are too high by an unknown amount. ; 

4 All but 3 of these urban places of less than 25,000 population are served by county or district programs. 
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In local agencies, in contradistinction to most State programs, there 
is greater emphasis on control and abatement activities. An important 
aspect of this is prevention of new sources of excessive pollution. This 
is attempted by registration or permit systems for new installations. 
Under such systems the air pollution agency must be given notice of 
new installations of equipment which may disc pollution. This 
eliminates the necessity of searching them out. In some instances 

lans for the installation may be required before the permit is issued. 
owever, only about three-fourths of the agencies serving commu- 
nities of 200,000 or more population provide for plan review, and many 
of these only review plans for combustion 9. se and do not 
review plans for other process equipment which may cause air pol- 
lution. In smaller communities only about one-third of the control 
cies do plan reviews. Thus many new sources of pollution are 
constantly developing even in localities where control programs exist. 
It can be added, also, that abatement or elimination of existing sources 
is generally more difficult than the prevention of new ones. 
nforcement is not the only approach used by local control agencies. 
Many, some to a large degree, attempt to obtain corrections by educa- 
tion and uasion. 

Some local agencies do monitoring of the air to determine con- 
centrations of pollutants, but the majority lack the funds, equipment, 
or qualified personnel to obtain such basic essential information. Part 
of this problem arises from the low salary schedules common in such 
agencies. A recent survey revealed the median annual salary for 
engineers in city air pollution control agencies to be $2 less than 
the median for all engineers, as reported by the National Science 
Foundation. 

Since many local programs were originally directed only at smoke 
control the personnel employed were often selected for their knowl- 
edge of fuel firing practices. The more diverse and complex sources 
which now present the major problems are often outside their area of 
competence. In such situations there may be a natural inclination 
for them to concentrate efforts on only those probems which are 
familiar. 

It has been estimated that the number of personnel in local air 
pollution control agencies increased about one-third between 1952 and 
1961. California agencies in 1961 employed about 3.6 times as many 
people as in 1952. In 1961, there were 37 more local agencies than 
there were in 1952, but outside of the new agencies in California, only 
5 employ more than 2 —. Also, during this period five local agen- 
cies were discontinued. It is evident that, except in California, little 
or no headway was made to bring the resources of local air pollution 
control agencies more into line during the past decade, while the urban 
population was increasing by 30 percent. 


NONGOVERNMENTAL AcTIVITTEs 


In addition to the programs of official agencies, work of one kind or 
another in the field of air pollution is carried on or sponsored by other 
organizations, such as technical societies, industry associations, uni- 
versities, and research institutes, 
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The widespread interest in air pollution is demonstrated by the 
many organizations which have committees working on various aspects 
of the problem. The Air Pollution Control Association, American 
Society of Mechanical Engineers, American Society for Testing Ma- 
terials, American Industrial Hygiene Association, American Public 
Health Association, American Medical Association, National Tuber- 
culosis Association, American Society of Civil Engineers, and Ameri- 
can Association for the Advancement of Science are examples of techni- 
cal and professional groups which are concerned about air pollution. 
Some of these finance research in air pollution as well as contributing 
through committee work. 

Research is also sponsored by industry associations, such as Ameri- 
can Petroleum Institute, National Coal Association, American Iron 
& Steel Institute, National Association for Stream Improvement 
(a pulp and paper industry organization), Manufacturing Chemists’ 
Association, Edison Electric Institute, and Automobile Manufac- 
turers Association. 

Several of these groups are presently conducting or sponsoring co- 
operative projects with the Division of Air Pollution of the Public 
Health Service. Among these are the Edison Electric Institute, Auto- 
mobile Manufacturers Association, Manufacturing Chemists’ Associ- 
ation, and American Public Works Association. 

In addition to research sponsored by industry or government, uni- 
versities utilize some of their own funds for air pollution research. 
porn research institutes may also do some self-financed work in this 
fiel 

Organizations sponsoring research reported the following amounts 
being devoted to the support of 347 research projects in 1962: 


Organizations supporting air pollution research Number of Funding Percent of 
projects (dollars) total 

(UNM VerslUlesen. een econo nach ence trace secee te ane cees 17 548. 000 4 
Federal agencies_ S a F 227 8, 866, 000 62 
State agencies.__._____._- 2 : 18 1, 027, 000 7 
Local agencies__._._-_..- s es ll 640, 000 5 
Industrial organizations__ 38 1, 890, 000 13 
Private (nonindustrial) 11 386, 000 3 
Wotelassified|S: & 2 sees coe Besd sie boise eons aes eee 25 799, 000 6 

Motelsossoacet ete t ae Ree eaten Ste one eden sadestes 347 14, 156, 000 100 


A total of 466 projects was reported in the foregoing survey, indi- 
cating that the total amount actually being devoted to air pollution 
research in 1962 may have been as much as $20 million. 


a ane blal we rT 
ae op te '» 
77; = ep eae eae 


CHAPTER V—STATUS OF PRESENT TECHNOLOGY 
Tue MrAsurEMENT oF AiR QUALITY 


During the past decade we have learned a great deal about the kinds 
and amounts of pollution in the air. More information is steadily 
being obtained as improved sampling and analytical equipment are 
deve Be and put into use. The National Air Sampling Network op- 
erated by the Public Health Service, as shown in figure 6 has accumu- 
lated extensive data concerning the amounts and chemical composi- 
tion of particulates in the air in approximately 250 localities. 
Nonurban as well as urban sampling stations in all 50 States and 
Puerto Rico are included in this program. State and local agencies 
SS en operating the filter samplers and sending the samples to 

incinnati for analysis by the Public Health Service. Weight, radio- 
activity, and soiling measurements are made, as well as comprehen- 
sive chemical analyses. 

Several common gaseous pollutants are measured at some 50 of the 
network stations. Included are nitrogen dioxide, sulfur dioxide and 
oxidants. More elaborate and extensive gas sampling is being done 
with automatic, continuous recording equipment at stations located 
in Chicago, Cincinnati, Detroit, Los Angeles, New Orleans, New York, 
Philadelphia, San Francisco, and Washington. In addition to the 
three contaminants just mentioned, these stations measure nitric oxide, 
carbon monoxide, ozone and total hydrocarbons. While there are 
many other sources of these gases, all of them, except sulfur dioxide, 
provide important information about pollution from motor vehicles. 
The sulfur dioxide is a particularly good indicator of pollution from 
stationary sources of fuel combustion, as well as from certain indus- 
trial processes. 

A similar mobile sampling station has recently been put into opera- 
tion by the Public Health Service. In addition to collecting data in 
various communities, it enables local officials to learn about the opera- 
tion of such equipment. Because of the expense of the necessary 
equipment and lack of trained personnel very few localities have ob- 
tained comprehensive data on their air quality. While the number is 
comparatively small, regular air quality monitoring is done by air 
pollution control agencies of several States and communities. Cali- 
fornia has probably the most extensive programs of this type. These 
have been developed over a number of years by the various district 
ee as well as by the State. 

The usefulness of such monitoring is illustrated by an oxidant 
sampling network operated by the Metropolitan Washington Council 
of Governments since the fall of 1961. Despite the absence of heavy 
industry sources, this network has confirmed that photochemical smog 
is occurring in objectionable amounts on frequent occasions. Until a 
satisfactory solution to the motor vehicle pollution problem is achieved, 

89 


40 A STUDY OF POLLUTION—AIR 


the frequency and severity of these smogs will increase as they 
did i. ton les. bee Sc same conclusion can be applied, of course, 
to virtually every large urban area. 

acre at programs serve a variety of purposes. A newly estab- 
lished sulfur dioxide measuring network in on will provide local 
authorities with valuable information about specific sources, as well as 
about seasonal variations and the influence of other factors. ; 

Some industria] establishments conduct air monitoring pro in 
the vicinities of their own operations, but data thus obtaimed are not 
always available for general use. 


Expanping Our Know .epce or WraTHer Errecrs 


Advances in meteorology have broadened understanding of the 
forces promoting or restricting the dispersal of contaminants, and 
have made it feasible to predict periods when these will accumulate in 
above normal amounts. Of vital significance, also, is the information 
which is bein > lage, on the limitations of the atmosphere’s ability 
to dilute pollution. The total mixing or absorptive capacity of the 
atmosphere over broad geographic regions is of great importance in 
determining the adequacy of pollution control. Such capacity has 
distinct limitations which may persist for long periods of time. For 
example, in January the maximum atmospheric mixing depth through- 
out United States is generally between 650 and 2,000 feet. 

The maximum mixing depth (or height), as illustrated by figure 7, 
can be explained as follows: The lines and BC indicate the tem- 

ure changes with height, as measured during early morning. 
he direction in which AB slants shows that the temperature in- 
creases with height up to about 1,000 feet. This means that an inver- 
sion is present. Above that, the temperature decreases with increasin 
height, as indicated by the slant of BC. The point D shows the maxi- 
mum temperature occurring later that day. The line DE is drawn 
to show a decrease in temperature of 5.4° F. per 1,000 feet of height. 
If, as it does in this case, that line intersects the measured temperature 
profile, the point of intersection indicates the maximum height to 
which pollution can rise until the inversion disappears. In the ex- 
ample shown, the maximum mixing height is at E, approximately 850 
feet above the ground. 

Under these circumstances, it is the quantity of pollutant discharge 
which directly determines the ground-level pollutant concentration 
downwind after mixing in this layer. 

For example, the use of tall stacks has been an accepted and widely 
used control procedure. The yen is to provide a means for ade- 
quate dilution and dispersion of the effluent pollution before it can 
return to ground level. The trend toward arger combustion and 
processing installations brings with it the production of larger volumes 
of waste products to be discharged. With the increasing population 
and its more extensive use of land, the distances from large pollution 
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sources to urban concentrations of people become shorter or a ee eed 
entirely. To cope with this, stacks of ever-increasing height have 
been built. Some already exceed 600 feet, and there are proposals 
now under consideration for stacks 800 feet high for the dispersal of 
sulfur dioxide from large powerplants. 

The cost of building stacks increases markedly with increasing size 
and height. Precise relationships cannot be presented because of 
many variables. However, a special report of the recent Federal 
Power Commission National Power Survey estimates that stack costs 
for projected very large conventional steam-electric generating sta- 
tions might approach $3 per kilowatt as compared with an average 
cost of $0.70 per kilowatt for present conventicnal installations involv- 
ing stacks of 450 to nearly 700 feet for plants of 1,200,000 to 1,500,000 
kilowatt capacity. Based on these figures, while the stack for a 
1,500,000-kilowatt plant might cost approximately $1 million the 
pce for a plant of twice this capacity could cost 5 to 10 times as 
much. 

Unfortunately, even with such large expenditures, the high stack 
may not be successful in serving its purpose. 

While plumes from such installations, under favorable atmos- 
pheric conditions, will rise high into the air and not return to the 
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und for long distances, there are prolonged periods of time during 
hich the available volume of apnea} air is simply insufficient to 
satisfy the need. Tall stacks can contribute little in dealing with this 
situation. ny, 
The point emphasized by this is that there is often a limit to the 
total mass of pollution that the atmosphere can dilute satisfactorily 
even with the use of stacks much higher any yet built. 


Unsotveo Proptems 


A major unsolved technical problem is how to find an economical 
way to prevent the discharge of sulfur dioxide from fossil fuels. 
There are two approaches. e is to remove the sulfur dioxide from 
the stack gasses. The other is to remove the sulfur from the fuel be- 
fore use. Thus far, only partial success has been obtained by either 
avenue. It is for this reason that high stacks have been so extensively 
used. Even considering only the economic aspects, however, the 
grossly ter costs of higher stacks further emphasizes the oo 
tance of finding other ways to keep sulfur dioxide out of the air. e 
cost of preventing sulfur dioxide pollution may become an important 
factor in determining the extent to which nuclear powerplants will be 
able to compete with conventional plants during the coming decades. 

Another major air pollution problem still lacking a satisfactory solu- 
tion is emissions from motor vehicles. ite accelerated research 
activities on the problem, stimulated by California legislation aimed 
at reducing vehicular pollution, fundamental technical questions need 
resolution before a satisfactory solution on a national basis is likely 


to be achieved. 
Wuart Can Br Done? 


Despite these and other problems needing further research, our tech- 
nology has reached the stage where widespread application of proven 
control principles could bring about a profound reduction of pollu- 
tion from most of our problem sources, with a great improvement in 
the overall situation in many communities and areas. 

Granting that further research will improve efficiencies and reduce 
costs, effective and reasonably economical control measures are avail- 
able and in successful use for many types of pollution now being dis- 
pone Particulate pollutant removal is accomplished by devices 
employing such principles as filtration, electrostatic precipitation, and 
centrifugal force. Liquid scrubbing, vapor recovery, combustion, and 
solid adsorption are examples of principles used for reducing gaseous 
pollution. Both gaseous and particulate pollution can sometimes be 
reduced through improved plant design, operating procedures, and 
proper maintenance of equipment. 


Cost 


At the 1962 National Conference on Air Pollution, figures were 
presented, table 5, showing examples of the cost of various ty of 
air pollution controls which have been installed in Los Angeles ounty 
during the past few years. In some cases, the cost of control equip- 
ment was but a small fraction of the cost of the production equipment. 
In other instances, the cost of the control equipment was greater than 
the cost of the basic equipment. 
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‘ee 5.—Typical costs of basic and control equipment installed in Los Angeles 


County 
Source Size of equipment 
Airblown asphalt system_-_____- 500 barrels per batch____---- 
pechalt concrete batching | 200,000 pounds per hour_-_--- 
plant. 
Asphalt saturator--.-_-.-----.-- 6 by 65 by 8 feet____ Rite wwe 
Asphalt tile production __-_____- 5,000 pounds per hour_______ 
Borax drying and classifying.._| 10,000 pounds per hour- --__- 
Bulk gasoline loading rack_-__- 667,000 gallons per day----_- 
Carbon black plant. -_._-------- 2,000 gallons per day. -----_- 
Catalytic reforming unit__-.-___- 2,400 barrels per day---.___-- 
Ceramic tile production_-___-__-- 8,000 pounds per hour_--__-_-_- 
Chip dryer, aluminum__-_ .| 2,500 pounds per hour. arse 
Chrome plating. ...___- _| 4 by Oiby 1b feebus 2s. -1628ee 
Coffee TOMS. — ace eee 3 tons per hour...........-.. 
. 
Concrete batching plant________ 900,000 pounds per hour__-_-__ 
Gore overie. -o- oe eee : by 8iby 12 feet_...-..--..... 
Crucible furnace, yellow brass_.| 4 furnaces at 850 pounds 
each, heat. 
Crude oil distillation unit_____. 37,000 barrels per hour......- 
Cupola, gray iron__------------ 48 inches inside diameter-____ 
27 inches inside diameter-___ 
Dp) 500 brake shoes per hour_____ 
Deep fat fryer, food_- 1,000 pounds per hour_-_-_-__- 
Delayed coker unit. 9,300 barrels per day-.--_--_- 
Drum reclamation incinerator__| 60 barrels per hour__-_---_-- 
200 barrels per hour___------ 
Electric arc furnace, steel_______ Is itons heat=_5—-2-=5 sone 
ee induction furnace, | 2,000 pounds per hour__-____- 
Tass. 
Enamel frit drying_--.-....---- 1,500 pounds per hour_-_____- 
Fiberboard production_-__..._-- 32,000 pounds per hour-__-_--_ 
Fire-retardant manufacturing__| 1,000 pounds per hour_-_-__-_-- 
Fixed roof storage tank for 80,000 [ttve:) | Ree eee Oe Ee 
gasoline. 
Flue-fed incinerator. --.-._-._-- Most SIZ68 ooo orea cc cn es 
Fluid catalytic cracking unit___| 40,000 barrels per day...-____ 
7,400 barrels per day_---_---- 
Galvanizing kettle___._......_- 4 by 30 by 4 feet___._.__.-... 
Gritblasting machine______- Gicubic'feet=---- sos sonn noe 
Insecticide manufacturing. 1,000 pounds per hour____--_- 
Insulation production, inciud- | 5,000 pounds per hour_--_-_-__- 
ing cupola, blow chamber, 
and curing oven. 
ae hydrogen manufactur- | 32 tons per year_-_----___-_- 
g. 
Lithographing oven___-------_- 240 feet per minute__..______ 
Multiple-chamber incinerator, | 50 pounds per hour_________- 
industrial and commercial. 500 pounds per hour-________- 


Multiple-chamber incinerator, 
at hological. 
ultiple-chamber incinerator, 
wire reclamation. 
Multiple-chamber incinerator, 
with continuous feed bin. 
Natural gas plant__............ 


Oil-water separator.__.._-.---.- 


6,000 pounds per hour.______ 
50 pounds per hour__________ 
200 pounds per hour-_._______ 
100 pounds per hour_________ 
1,000 pounds per hour_-______ 
250 pounds per hour-..-____- 
3,000 pounds per hour-__.__- 
20,000,000 cubic feet per day _- 


300,000 barrels per day_--.-- 
350 barrels per day. --------- 
3,500 barrels per day-...---.- 


Cost of 
basic 


equipment 


$10, 500 
150, 000 


40, 000 


150, 000 
1,000, 000 


88, 000 


1, 747, 500 


Cost of 
Type of control control 
equipment equip- 
ment 
Afterburner_____-- $3, 000 
Scrubber-..___..-_ 10, 000 
Scrubber and elec- 50, 000 
tric precipitator. 
aghouse__.....-_ 5, 000 
Baghouse and 10, 000 
scrubber. 
Vapor control 50, 000 
system. 
Baghouse-. ..-...-- 5,000 
Flare and sour 6, 000 
water oxidizer. 
Scrubber-_-__-____- 10, 000 
Afterburner_ 3, 000 
Scrubber-_-_-___..-- 800 
Cyclone and 8, 000 
afterburner. 


do. 
Scrubber (serving 


385, 000 
3 cokers). 
Afterburner_-__..-- 2, 000 
di 5, 000 
45, 000 
2, 700 
3, 000 
Biectric precipi- 15, 000 
tator. 
Baghouse--_-_-.-_-- 2,000 
New floating roof 132, 000 
tank. 
Afterburner__...__ 2, 500 
Electric precipi- 1, 040, 000 
tator. 
OOlbotlers2aeeee 1, 770, 000 
Cyclones.._......- 165, 000 
Blowdown sys- 363, 000 
tems, vapor 
manifold, and 
flare. 
Electric precipi- 131, 000 
tator, vapor ~ 
manifold, and 
flare. 
3, 000 
1,700 
3, 000 
Bae ionses scrub- 30, 000 


ber, and after- 


Vapor maniforld 5, 000 
and flare. 

Floating roof_.__-- 80, 000 

700 

8, 000 
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Tas_e 5.—Typical costs of basic and control equipment installed in Los Angeles 
County—Continued 


Synthetic rubber manufactur- 
g. 
Synthetic solvent dry cleaner... 


Varnish cookers (2) 
Wallboard production. 
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The true price of control equipment is often difficult to determine. 
In some cases, the control system is tied into production changes. In 
others, the equipment serves to reclaim valuable materials which had 
been escaping. In still others, the controls are an integral part of a 
new installation and their cost cannot be accurately estimated. ° 

Further research and experience with existing control systems will 
lead to greater collecting efficiencies and lower costs. The evidence is 
Sone Ene, however, that in the great majority of situations, where 

uired, the technical know-how exists. 

olutions also exist for many important nonindustrial sources of 
air pollution. Open-burning dumps, the use of inadequate municipal 
incinerators, leaf burning, the open burning of scrapped automobiles, 
insulated wires, battery cases and tires—all of these can be controlled. 

Increasingly’ widespread enforcement of smoke-abatement ordi- 
nances has proved that smoke pollution from domestic, commercial, 
and industrial incinerators, boilers; and heating systems can be largely 
eliminated. Accomplishing this may require limitations on permis- 
sible fuel quality, aptoved stoking and combustion equipment, and 
education as to proper firing practices. 
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CHAPTER VI—STANDARDS FOR AIR POLLUTION 
CONTROL 


Attempts to set standards to limit the release of pollutants into the 
atmosphere have traditionally followed an empirical approach, based 
on the dual considerations of engineering feasibility and economic 
acceptability. Following this course, air pollution control programs 
in several of the larger American cities have developed emission lim- 
itations which affect for the most part the more obvious sources of 
smoke and, to a lesser degree, other sources of particulate pollution. 
Admittedly crude, but practical, techniques for measuring the output 
of visible pollutants were developed for purposes of enforcement— 
the most widely Supe being the Ringelmann chart, a graduated 
spectrum against which the density of particulate pollution from a 
Me source is estimated. 

t the same time, standards were established to regulate the use 
of fuels to help curtail the release into the air of smoke, fly ash, and 
other particulate pollutants. To the extent that some of these regula- 
tions limited the use of fuels with high sulfur content, gaseous emis- 
sions in the form of oxides of sulfur were also somewhat curtailed. 

These standards were applied to individual sources of pollution but, 
as sources multiplied and the entire picture of source emissions became 
more complex, it became apparent that emission limitations which 
were applied only to certain obvious sources were inadequate for 
effectively insuring the quality of the ambient air in an entire 
community. 

In many cases the techniques and procedures employed to determine 
and enforce emission limitations were considered abieptibhablle by the 
those officially responsible for the control of air pollution as well as by 
those responsible for the sources subject to such control. 

These considerations have led to the recognition that an arbitrary 
approach to the development of air quality standards would have to 
give way to a rational approach that is based not only on the readily 
attainable but also—in terms of known and suspected effects of air 
pollution—on what is necessary for the protection of human health 
and welfare. 

An organized scientific appraisal of the medical, social, and eco- 
nomic problems posed by air pollution has been underway for only 
about a decade. Most State and local control agencies have not yet 
determined the dimensions of their air pollution problems and have 
not adequately controlled many obvious sources of pollution. Never- 
theless, the basic question of to what degree air must be cleaned must 
be answered. While the question is simple, the answer, which involves 
inevitably the promulgation of air quality standards, is complex. 

Whether or not the lack of ambient air quality standards has seri- 
ously hindered the progress of control efforts, there is merit in the 
arguments of those who contend that, in the absence of standards, 
control programs are obliged to work partly in the dark and that those 
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responsible for source emissions lack firm goals toward which to 
strive. The rational Bg tap to air quality control would involve, 
first, a determination of the degree of ambient air quality desired j 
second, ambient air standards to determine the degree and kinds o 
control effort needed to insure adequate air quality; and, third, the 
development and enforcement of emission limitations to insure that 
individual sources are sufficiently curtailed so that emissions from the 
aggregate of sources do not exceed any provision of the ambient air 
standards. i” ; 

Ambient air standards can most realistically be developed with 
reference to air quality guidelines in the form of air quality criteria, 
developed in the light of the best available technological and scientific 
judgments. In the development of air quality criteria, consideration 
is given to the dual factors of pollution concentrations and exposure 
times as these in combination cause specific effects on man, animals, 
vegetation, and other aspects of the environment. There are many 
kinds of such effects to be seg gem Mange. health, sensory irri- 
tation, and d to animals, to ornamental plants, and to agricul- 
tural crops. In addition, consideration must be given to such matters 
as reduction of visibility, soiling and corrosion of fabrics, metals, and 
other materials, and possible effects on weather. 

The same concentrations of specific biologically active pollutants 
are, in general, no less hazardous in one city than another, no matter 
to what extent the air pollution problems may differ in other 
Therefore, it is appropriate that State and local agencies look to the 
Federal Government for guidance which the Federal Government can 
provide by developing air quality criteria. The Federal air pollution 
program the resources, the experience, and the perspective to pro- 
vide national leadership in this area as it has in air pollution research, 
technical assistance, training, and information dissemination. The 
Federal program should develop and promulgate air quality criteria 
formulated upon the best ee 8 available today and subject to 
review and modification as new knowledge dictates. These criteria 
would constitute comprehensive guides to which local and State 
agencies would refer in establishing their ambient air standards. 

Standards for public protection have been successfully developed 
in meng areas of modern industrialized life. Standards for the purity 
of foods and drugs and for water have resulted both from a i 
need and from the fact that these materials can be made safe for use 
before they reach the individual whose health depends upon their 
purity. ile the need for standards in air has also recently become 
recognized, the fact that the community air cannot be treated or puri- 
fied prior to use underscores the importance of the proper control of 
sources cf pollution. Water taken from virtually any river would be 
dangerous to drink if it were not purified before use. The intake of 
air pollutants, on the other hand, which are present in the ambient 
atmosphere, cannot be avoided by the individual citizen. 

The numbers, magnitudes, and types of sources, meteorological fac- 
tors, and other variables affecting air quality in different geographic 
locations, vary considerably, ese differences mean that emission 
limitations developed to insure air quality may differ somewhat from 
community to community and from State to State. For this reason, 
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it is appropriate that local control agencies establish emission limita- 
tions in the light of local conditions. ; ; 

In the case of interstate air pollution problems, ambient air quality 
standards developed by one community have a direct bearing on the 
quality of the air in an adjacent community located in another State. 

In the event that standards established by a community are not suf- 
ficiently stringent to prevent damage to another community in a dif- 
ferent State, 1t may be necessary to establish enforcement procedures 
to require compliance with adequate standards. In such cases the only 
recourse available in interstate pollution problems is through Federal 
legislation. 

Because of imperfections in the status of scientific knowledge and 
changing technology ambient air standards should not be regarded 
as immutable. Control agencies will have to be sufficiently flexible 
in their regulatory activities to readily adapt to accepted air pollution 
criteria which will change in the hght of new problems, new know]l- 
edge, and new opportunities for the control of air pollution. 

There will be instances where some control agencies will find it de- 
sirable to establish ambient air standards that are considerably more 
stringent than those in other locations. 

For example, a community in a resort area may determine that a 
degree of atmospheric clarity greater than that achieved by most cities 
is essential to its economic well-being. In such a case, it would no 
doubt establish emission limitations to insure a lower degree of visibil- 
ity interference than might be required in other cities. 

Only a small percentage of the States have statutory control pro- 
grams, and most of these are very new and based on limited experience. 
With few exceptions—such as the States of California and Oregon, 
where a beginning has been made in the promulgation of air quality 
standards—most control programs are operating on a more or less 
arbitrary approach which tends to equate the acceptable with the read- 
ily attainable. 

Air quality standards cannot be developed and applied effectively 
unless the control agency has detailed and continuing information 
about ambient air pollutant concentrations and about the sources of 
pollution in its area of jurisdiction. These data should be augmented 
by continuing information on the meteorology of the area. There are 
but few agencies currently able to arm themselves with such data 
because of budgetary and technical manpower insufficiencies. If the 
advantages of the rational approach to the control of air pollution are 
to be realized, these fundamental deficiencies in control agency finan- 
cial support and staffing must be corrected. 
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CHAPTER VII—A LOOK INTO THE FUTURE 


It is obvious that current efforts are not on a scale adequate to con- 
tain air pollution even within its present unsatisfactory levels. The 
number of localities with significant problems, and the severity of 

‘such problems, are bound to increase with a steadily growing popula- 
tion, producing and consuming an ever-increasing amount of energy 
and products. The following table gives an estimate of the increase 
between 1950 and 1960 of the number of urban places with air pollu- 
tion problems and of the population exposed. 


Hstimated increase in urban places with air pollution problems and people 
exposed to pollution (urban places of 2,500 or more population) 


(Population in thousands] 
Type of urban poliution problem and number of people exposed 


Year Major problem Moderate problem Minor problem All problems 


Number |} Number |} Number | Number |} Number | Number | Number | Number 
of places | of people | of places | of people | of places | of people | of places | of people 


UN Veen Sepa Serpe 224 36, 710 636 22, 450 1, 407 21, 920 2, 267 81, 080 
ibe Wi Re Soe ee rn oe 308 42, 940 847 30, 160 1, 818 31, 200 2,973 104, 300 
Increase, 1950-60_ 84 6, 230 211 7,710 411 9, 280 706 23, 220 


The increase in population between 1960 and 1970 will be equal to 
the combined 1960 populations of the States of New York and Califor- 
nia. At least 25 raion more people, according to present trends, will 
be living in urban areas by 1970. The added pollution burden repre- 
sented by this additional population, if inadequately controlled, could 
bring about a degeneration of air quality to the point where episodes 
of acute illness and even deaths were more than occasional. Accom- 
panying this, undoubtedly, would be a continuation of the steadily in- 
eens incidence of various types of chronic respiratory disease now 
being observed. Inevitably, the extent of damage to structures, crops, 
and other property would increase as well, with a decrease in area of 
land acceptable for residential, agricultural, or recreational use. This 
loss of land use is of great economic significance, since it increases the 
cost of the remaining acceptable land. 

To prevent such a situation from developing, several courses of 
action merit consideration. 

The expansion and acceleration of research efforts in all major as- 
ects of the air pollution problem has been recommended as essential. 
uch recommendations have been recently emphasized in reports from 

several distinguished groups which have conducted detailed reviews 
and evaluations of national efforts to cope with the modern environ- 
ment. Such groups, with representation from industry, State and 
local ‘governments, and educational institutions, have included the 
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National Academy of Sciences—National Research Council Committee 
on Atmospheric Sciences, the Surgeon General’s Ad Hoc Task Group 
on Air Pollution Research Goals, and the Surgeon General’s Commit- 
tee on Environmental Health Problems. These reports point out the 
need and responsibilities for research by industry, and by States and 
communities, as well as by the Federal Government. 

The development of air quality criteria deemed necessary to protect 
the public health and welfare is also required as a basis for selecting 
the standards to be employed. An important use of research findings 
will be in the formulation of such criteria. 

In addition there is a need to strengthen the control programs of 
States and communities, since existing control authority rests solely 
with them. While there are exceptions, in general it can be said that 
such programs have three unsatisfied basic needs, which must be met 
in order to carry out their missions effectively: (1) sufficient funds 
and adequate salary scales, (2) appropriate adequate legal authority, 
and (3) public understanding and support. 

Legislative proposals have been made to provide financial assistance 
to State and local air pollution control agencies through a Federal 
grants program. It is quite evident that budgetary support for the 
overwhelming majority of existing programs is completely inadequate. 
If the situation is allowed to deteriorate further the ultimate cost will 
be much greater. 

Local jurisdictions do not always have the necessary authority to 
—— such regulations as are needed to control pollution originating 
within their own boundaries. Even where they do, however, attain- 
ment of satisfactory air quality frequently requires control of pollu- 
tion sources outside of the political boundaries of the community— 
sometimes even from another State. Solution of such problems re- 
quires, first and most importantly, a willingness to cooperate, on the 
part of the areas: where such pollution arises, plus legal authority to 
establish necessary control powers in an existing agency or in a special 
one created for the desired purpose. The overall record, to date, on 
the contro] of multijurisdictional air pollution problems, has not been 
particularly westente aw 

Public understanding and support are essential for the successful 
control of the rapidly intensifying problems of air pollution. It was 
clearly demonstrated at the 1962 National Conference on Air Pollution 
that there is widespread concern about air pollution and a consensus 
that a greater control effort is needed now. The question to be resolved 
is how this should be accomplished. 
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APPENDIX I 


SumMMARY or RESPONSES BY STATES TO MAIL QUESTIONNAIRE OF APRIL 30, 1963, 
on AiR PoLLUTION SENT BY SENATOR McNAMARA, CHAIRMAN, SENATE PUBLIC 
WorkKsS COMMITTEE 

I. INTRODUCTION 


On April 30, Senator Pat McNamara, chairman of the Senate Public Works 
Committee, sent letters to the Governors of all the States and territories request- 
ing them to answer a set of seven questions on the status of air pollution control 
legislatidn in their respective jurisdictions and soliciting their opinions on certain 
proposed Federal activities in the field, the answers to be used in preparing a 
staff report on the subject of air pollution. control. By August 15 replies had 
been received from 51 of the States and territories; only Kansas, Louisiana, and 
Minnesota had not yet replied. 


II, QUESTION-BY-QUESTION ANALYSIS 


1. “Does your State have air pollution control laws? If so, would you give 
a brief digest of their principal provisions?” 

Thirty-three of the responding units had such laws; 18 did not. Five States, 
Connecticut, Colorado, Maryland, North Carolina, and Utah, had passed signifi- 
cant air pollution control legislation during their 1963 legislative sessions. 

The responses to the second half of this question (i.e., give a brief digest) 
varied greatly in approach and content. For purposes of analysis, States having 
laws were placed into three categories: 

(1) Control authority, with or without other provisions (15 States) ; 

(2) No control authority, but local option legislation, with or without 
research and technical assistance authority (12 States) ; 

(8) Research and technical assistance authority only (6 States). 

(See tables for breakdown.) 

2. “If your State does not have air pollution control laws, is it contemplated 
that such laws may be enacted?” 

Of the 18 units having no air pollution control laws, 10 (Arkansas, Georgia, 
Maine, Michigan, Montana, New Mexico, Texas, Virginia, Puerto Rico, and the 
Virgin Islands) indicated some interest in promoting such legislation. Three 
States (Arkansas, Montana, Virginia) reported having studies of the problem 
underway, with a view to eventual framing of appropriate laws. Five (Georgia, 
Maine, Michigan, New Mexico, Texas) related previous, unsuccessful attempts 
to pass air pollution legislation, but added that efforts in this direction continue. 

Highteen of the thirty-three units already having air pollution laws followed 
the instructions and ignored question 2. Of the other 14, 5 asserted satisfaction 
with their present laws; 3, having at present control authority, are engaged in 
critically reviewing existing legislation; 4 have local option laws at present, 
and of these, 2 (Illinois, Kentucky) expressed real optimism concerning the pas- 
sage of control legislation; 1 (Colorado) has a research law and is studying the 
need for more general legislation in the field. 

8. “Do you have air quality standards and emission standards? If so, what 
measures are taker to obtain enforcement or compliance?” 

California has established statewide air quality standards, enforcible by 
local districts, and motor vehicle emission standards enforcible at the State 
level; Oregon has quality and emission standards enforced through hearings 
before the State sanitary authority; New York is in the process of establishing 
air quality standards. No other States have gone as far in this field, although 
the establishment of such standards is reported to be authorized by statute in 
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Alaska, Colorado, Indiana, Washington, and West Virginia (and for quality only 
in Maryland and Pennsylvania). 

Several units have emission standards for one or a few pollutants: 

Dictatet of Celene : PS ee oe ee a ee 
than Ringelmann No. 2 and enforces inspection ; 

Florida : Limits smoke emission density to Ringelmann No. 2 and has limits for 
fluoride emission ; 

Hawaii: Has standards for visible emissions, enforcible through legal pro- 
ceedings ; 

New Jersey: Limits smoke density to Ringelmann No. 2, and in addition has 
standards for permissible levels of fly ash emission, stated in pounds per hour. 

4. “Do you have air pollution problems in your State which arise from sources 
outside your State? If so, do you have agreements with neighboring State or 
States to deal with the problem, and what provisions are made to handle the 
matter?” 

Nineteen units reported air pollution problems originating outside their 
jurisdiction, while 29 said they had none. Generally, the States with such 
problems tended also to have control authority of their own. Six States 
reported the existence of formal or semiformal mechanisms dealing with 
interstate air pollution problems: 

New Jersey and New York work toward the solution of their joint 
problems through the air pollution branch of the Interstate Sanitation 
Commission, which makes technical studies and recommends action to the 
Governors and legislatures, and through the New York-New Jersey Coopera- 
tive Committee for the Control of Interstate Air Pollution, which is 
designed to “discuss and plan activities for the control of interstate air 
pollution.” 

Michigan noted the existence of the United States-Canada International 
Joint Commission as a medium for discussion of air pollution problems in 
the Detroit River area. 

District of Columbia participates with nearby local governments in 
Maryland and Virginia in special air pollution committees of the Metro- 
politan Washington Council of Governments. 

Five States (Indiana, Ohio, Oregon, Vermont, Washington) reported having 
made some attempt to cope with this problem by working along more informal, 
cooperative lines. Delaware, which has an unresolved interstate problem with 
Maryland, suggested that “when interstate problems occur and one State has no 
air pollution control power it would appear that Federal legislation should be 
available so that either State may apply through its Governor for assistance in 
the solution of sucha problem.” 

5. “Does your State have a State-financed program of air pollution control 
research ?” 

Ten States have legislation authorizing air pollution control research, but 
only three, California (which spends $800,000 a year for this purpose), New 
Jersey (which has spent $250,000 over the past 9 years), and New York reported 
conducting fairly extensive programs. Many replies mentioned the need for 
Federal leadership in research; those from California, Delaware, Towa, Massa- 
chusetts, West Virginia, and Wisconsin especially stressed this aspect of the 
Federal role in the field of air pollution. 

6. “Would it be helpful to your State if the Department of Health, Education, 
and Welfare would recommend air quality standards and emission standards 
and assist in obtaining compliance with such standards?” 

This is a three-part question. With respect to air quality standards, 87 
units said “Yes,” 1 said “Yes” with qualifications, and only 12 “No.” Concern- 
ing emission standards, 85 said “Yes,” 1 “Yes” with qualifications, and 12 “No.” 
All but two of the units responding to both parts either favored both proposals 
or rejected both. New York, a State with comprehensive control programs, said 
“Yea” to quality standards and “No” to emission standards, stating that State- 
to-State variation in pollution levels makes the establishment of emission 
standards more properly a local function; Virginia, which has no law at all, 
snid exactly the reverse, without giving reasons. Here again the importance of 
the Federal role In research was stressed; several letters suggested that the 
United States concentrate on developing criteria for evaluating air pollution 
and leave the actual standard setting to the States. Among these were Call- 
fornia, Massachueetts, Ohio, Oregon, Texas, and Washington. 
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The replies were less receptive to the suggestion of Federal participation in 
the enforcement of air pollution control standards. Of those responding, 19 
said “Yes,” but 9 of these had more or less extensive qualifications, and 23 said 
“No.” An interesting aspect of the response to this part of the question is the 
fact that units already having control authority of their own were generally 
less receptive to Federal aid in enforcement than the units without such laws. 

7. “General suggestions on how to cope with air pollution.” 

The responses to this question were generally not very extensive, but some did 
provide interesting insights into State thinking on various aspects of air 
pollution control. 

Some of the more interesting suggestions were: 

Alaska:* Federal assistance along lines of water pollution would be 
beneficial. 

Arizona (and Michigan and Nebraska) :* Praises free cooperation approach 
to control. 

Arkansas:* Primary control authority should rest with States; air pollution 
program should be in State health agency. 

California :* Motor vehicle emission control should receive highest priority 
from Federal Government: Control emissions from present~ day automobiles, 
but long-range objective to design pollution- -free engines, use rapid transit 
systems, and proper city planning. 

Colorado:* All Federal-local negotiations and activity should be through 
State health department. 

Connecticut:* Federal grants to States should be on a formula, rather 
than a project basis, so as to avoid “grantsmanship” and tailoring one’s pro- 
gram to meet the whims and fashions of Federal grant administrators. 

Florida:* Interested in research on removal of sulfur from fuels, and in 
the development of inexpensive sampling and analytic equipment. Feels that 
all grants to localities should be processed through State air pollution agency. 

Hawaii:* Desire Federal program and training grants to States and stronger 
emphasis on research on Federal level. 

Indiana:* Should require approval of State air pollution agency before 
grants are made to localities. 

Iowa: ’ For local or interlocal control; State control action only on request or 
where local government fails to act; Federal control action only when 
Sr ea by State or in interstate problems after consultation with offending 

tate. 

Kentucky :* Encourages extension of Federal program of grants for program 
establishment, training, and research. 

Maine:* For interstate cooperation; Federal role should be research and 
technical assistance. 

Maryland:* Doubts that universally satisfactory air quality will ever be 
achieved; for application of controls, where economic conditions permit, to 
obtain a reasonable air quality level. 

Michigan :* For cooperative efforts between State and local units of govern- 
ment and industrial sources. 

Missouri:? Air quality and emission standards should be set at the local 
level. : 
Nebraska :* With reasonable amount of encouragement, industry will fulfill 
its obligations. 

New Hampshire: * Federal Government should limit itself to a research and 
advisory role. 

New Jersey:* Research directed toward technical and rulemaking meth- 
odology most essential; cost should primarily fall on Federal Government. 

New Mexico:* Hssential to learn more about effects and control; standards 
should be developed and adopted by all States; looks forward to State legisla- 
tion to control present air poliution situation before it becomes a statewide 
problem. 

New York:* Air pollution is a national problem only in that such problems 
are found nationwide; but they differ in cause and effect. 

North Carolina:* For local control with technical guidance from State and 
Federal Government and Federal financial assistance. 


1 Reply signed by Governor. 
2 Reply signed by State health officer. 
®% Reply signed by other State official. 


56 A STUDY OF POLLUTION—AIR 


Oregon:* Great need is to awake people to the problem and make them 
realize its control is a community function. Stimulate local action by program 
grants and better definition and publicizing of the actual economic costs of 
air pollution. 

Pennsylvania :* Federal Government can assist States through technical and 
financial assistance and research (especially burning culm piles). 

Rhode Island:* Air pollution not well understood; need more research. 

South Dakota:* Air pollution in State does not warrant full-time staff at 
State level; welcomes specialist consultation for isolated problems. 

Tennessee:* Impressed with complaints from rural areas or small towns 
about point sources; application of controls and how they are to be financed is 
the problem. 

Texas:* Need for research on standards and on biological effects of air pol- 
lution stressed. 

Utah :* State and local efforts sufficient to control air pollution; no need for 
Federal participation in enforcement. 

Vermont:* Wants technical assistance to aid local solving of local problems, 
and recommendation of methods for obtaining compliance. 

Virginia :* Problem of inability of State to provide technical assistance to 
communities with air pollution problem since no statutory responsibility exists. 

Wisconsin: * Advises Federal loans for the construction of control facilities, 
and tax amortization acceleration for such facilities. 


Il. CONCLUSION 


Most States seem to be wary of direct Federal action in air pollution control, 
but admit their own inadequacy in the fields of research, including the devel- 
opment of criteria for standards of air quality, and seem to favor expanded 
Federal action in these areas. 


+ Reply signed by Governor. 
* Reply signed by State health officer. 
* Reply signed ay other State official. 
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Summary of responses by States to mail questionnaire of Apr. 30, 1963, on air 
pollution sent by Senator McNamara, Chairman, Senate Public Works Com- 
mittee 

GENERAL COMPILATION TABLES 


Replies to questions 4 


Officer | T of air 


State ! respond- | pollution New air Existing | Interstate 
ing? law 3 pollution | air quality air 
legislation and pollution 
planned emission | problems 
Standards 


TAA VS ee ees eee Sen N. 
YAU RSS Se N. 
Arizona. .-.---------- N. 
Arkansas. -----..--- N 
California. --.------- N 
Colorado--.--------- NA. 
Connecticut-------- 
Delaware. ..------------ ¥. 
District of Columbia. --. Ws 
loridae ese N. 
Georgia 2. 5-ate=5 N. 
Hawall2s265--22.-22 N. 
Tedaho ss soso eee = N. 
Mince ee Y 
Iridipnia® 2 2a--22e-=-- Yy. 
i waneeeennaseea eR, N. 
Kentucky---------- ie 
UY it (yee ne eee Y. 
Maryland---------- Y. 
Massachusetts -__- N. 
a x 
yt a ie Xe 
Montana--- N. 
Nebraska-.-_- N. 
Nevada-_-.----- we 
New Hampshire N. 
New Jersey-.-.- Y. 
New Mexico Ye 
New York...- 26 
North Carolina_ NA. 
North Dakota_.-_-- N. 
(0) 0) ee ee NG 
Oklahoma.-_---..- N. 
Oregone..-26>3525- a 
Pennsylvania--_- Na 
Rhode Island..._. 
South Carolina__- NA. 
South Dakota---- N. 
‘Tennessee-_.-..--- N. 
Texas oo eo N. 
tals 2225S N. 
Vermont---.----. Nie 
Wirginia es We 
Washington_----- Ne. 
West Virginia_-__ Ne 
Wisconsin_---.- N. 
Wyoming------ N. 
Guam! cS 
Puerto Rico_-.. 
Wirgin\slaridesiaee so scenecnseesacceee ee N. 


1 States not replying were: Kansas, Louisiana, Minnesota. 

32 Key: G—Governor; HO—State health officer; O—Other official. 

3 Key: O—no State air pollution laws; 1—control authority, with or without local option and research 
and technical assistance authority; 2—no control authority but local option legislation, with or without 
research and technical assistance authority; 3—research and technical assistance authority only. 

4 Key: Y—yes; N—no; NA—no answer. 
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‘ummary of responses by States to mail questionnaire of Apr. 30, 1963, on air 
wnevmaics sand'te Beuater ataine: Mean, ae Poles Wea Dan. 


: assistance 
neo to cee 


Research 
State program 
authorized | Formulation | Formulation| Obtaining 
of air of emission | compliance 
B -.% standards 
— oo ——— ) —o been Fe 
SUNT Rg 4-\ die dee semen N z z 


Apprnprx IT 
Barer Dierets oF State Arr Pottvrion Laws 


INTRODUCTION 


The legislation enacted by the various States to meet the air pollution 
problem presents a broad range of approaches. In most cases where the State 
has actual control authority, there is provision in the legislation which recog- 
nizes local interests and responsibilities and permits local governments to 
enact more stringent requirements. Thus far there are 15 States which 
have legislation of this type. In addition, 12 States have enacted enabling 
legislation, which although variable in detail and extent, permits the establish- 
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ment of programs for control at a local level of government. At least six 
States have provided the mechanism for conducting research and making 
technical assistance available to the local governments. A growing number 
of States have recognized the financial burden placed on industry in meeting 
the requirements for air pollution control and six States have either exempted 
such facilities from taxation or have provided for rapid tax amortization. 
The development of standards for either emissions or ambient air quality is 
gathering considerable momentum and at least 14 States have such authority in 
their legislation. However, widespread progress in this area is quite limited 
at this time. A review of existing State air pollution legislation does reveal 
general similarities in objectives, but considerable variation in the means of 
attaining them, either through content, organizational structure, or procedure. 

Alaska.—Under the general enabling statute for the department of health 
and welfare, Alaska has developed a more detailed administrative code relative 
to air pollution. The commissioner of health and welfare is empowered to 
establish air quality standards, conduct enforcement proceedings, and insti- 
tute legal proceedings to compel compliance with his orders, grant (and 
revoke) permits to potential air pollution-creating installations, require the 
submission of plans for air pollution control by any industrial establishment 
or property development, engage in .cooperative activities, and represent 
Alaska for the receipt of moneys for air ‘pollution control. 

Arizona. —A county board of supervisors has authority to investigate and 
control air pollution within its jurisdiction, including the authority to adopt 
rules and regulations and to establish an air pollution control district for 
this purpose if it so desires. 

California.—Enabling laws have been passed that permit the formation of 
air pollution control districts in all counties and establish a regional air 
pollution control district in the San Francisco Bay area. Local districts of 
this kind are given broad powers to adopt and enforce rules and regulations 
on the control of pollutants from stationary sources. 

The State department of public health is authorized to study the health ef- 
fects and the nature and occurrence of air pollution, assist local agencies, 
monitor air pollutants, and adopt standards for air quality and for motor 
vehicle emissions. 

The State motor vehicle pollution control board has the responsibility for 
testing devices, approving those found to meet the standards established by the 
department of public health, and setting up schedules for the adoption of any 
such device when two or more of the same type have been approved. 

The department of motor vehicles is authorized to license and supervise the 
operation of motor vehicle pollution control device inspection stations. 

Cost of equipment installed for the purpose of controlling air pollution may 
be deducted from income for tax purposes, and the cost of such equipment may 
be amortized over a 60-month period. 

Colorado.—The two primary objectives of the Guineas law are: 

(1) The development by early 1964 of standards of air quality and standards 
for motor vehicle pollution control devices; and 

(2) The identification of the geographic areas in which air pollution is oc- 
eurring. The State board of public health, aided by the advice of air. pollution 
advisory committee appointed by the Governor, is charged with the primary 
responsibility for meeting the objectives. 

Connecticut——The commissioner of health is empowered to engage in re- 
search and in cooperative and educational activities relative to the control of 
air pollution, and to accept and administer Federal grants and other gifts. 

Delaware.—The air pollution authority, administered by the State board of 
health, is empowered to develop a comprehensive pollution control program, 
conduct studies, investigations, and research relating to air pollution and its 
causes, promuigate rules and regulations and issue orders, encourage voluntary 
action to control air pollution, and represent the State in dealings relative to 
interstate compacts for air pollution conirol. 

District of Columbia.—There now exist scattered laws and regulations rela- 
tive to the control of emissions from motor vehicles, smoke emission, dusts, 
and noxious odors and gases. Further, responsibility for the coordination and 
develpment of a comprehensive air pollution control program has been placed, 
by a recent reorganization order, on the Director of Public Health. 

Florida.—The air pollution control commission, established in the State 
board of health, is empowered. to promulgate rules and regulations for the 
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control of air pollution, establish air pollution control districts within the State, 
and provide iia services. The State board of health is authorized to 
enforce the commission’s rules and regulations and to engage in research and 
educational and cooperative activities. Alachua, Broward, Brevard, St. Lucie, and 
Sarasota Counties have air pollution control authority established by specific 
State laws. 

Hawaii—tThe State director of health is authorized to adopt rules and 
regulations controlling air pollution, designate specific geographical areas 
to which these will apply, establish a section of air pollution control in the 
State department of health, conduct and supervise research programs on air 
pollution, authorize the issuance of permits to control pollution, enter and 
inspect premises to conduct tests, hold hearings on air pollution complaints, 
organize county advisory air pollution associations, and conduct programs on 
air pollution control education. 

daho.—The air pollution control commission in the State board of health 
has authority to engage in research and educational and cooperative activities, 
to adopt and enforce rules and regulations relative to air pollution, and to 
organize county units for the local study of air pollution problems. The 
board of health is required to cooperate with the commission and to police air 
pollution pursuant to its rules and regulations. 

Facilities or equipment used to control air pollution, in such proportion 
as they have no other beneficial purposes, are exempted from taxation. 

Ilinois.—Cities and counties have authority to pass ordinances regulating 
air pollution within their jurisdictions, including authority to abate any active 
pollution and to specify the use and design of equipment which emits air 
contaminants. 

The air pollution control board may pass rules and regulations, including 
the regulation of new equipment potentially productive of air pollution, 
and may act to enforce them, by making investigations, holding hearings, and 
instituting legal proceedings. The board is directed to encourage voluntary 
cooperation with its air pollution control goals, and to offer and render tech- 
nical assistance to lower level control agencies. Further, it is empowered to 
engage in research and educational and cooperative activities, to grant vari- 
ances, and to grant certificates of exemption from State enforcement authority 
to those localities which have air pollution control programs not inconsistent 
in intent and operation with those of the State. 

Indiana.—The air pollution control board within the State board of health 
is empowered to adopt and promulgate reasonable rules and regulations, make 
investigations, enter orders to abate air pollution, and bring appropriate legal 
action to enforce its final orders or determinations. The State board of health 
is directed to provide the staff for the air pollution control board, promote air 
pollution control ordinances and activities in local communities, provide tech- 
nical assistance, provide assistance to areas unable to afford an air pollution 
control program, and resolve cases outside the jurisdiction of local control 
agencies. State enforcement authority does not extend to those areas which 
already have effective laws of their own that are consistent with the require- 
ments of the State law. 

Jowa.—Statutes provide for limited air pollution control by municipalities, 
but not by any State agency. 

Kentucky.—Air pollution control districts, activated by resolution of the 
appropriate county fiscal court, are empowered to make rules and regulations 
for the control of air pollution within their boundaries, and to enforce them 
with the help of their appointed officers and a hearing board. A district may 
require permits for all potentially pollution-creating operations. 

Maryland.-The State board of health and mental hygiene is authorized to 
adopt rules and regulations and to enforce them, and to engage in educa- 
tional, cooperative, and research activities. The air pollution control council is 
primarily advisory to the board but is also specifically directed to make 
recommendations for adoption of rules and regulations and changes therein, to 
conduct hearings prior to the adoption of such rules, and to prepare recom- 
mendations for individual exceptions thereto. 

Massachusetia._City authorities may pass air pollution control regulations, 
subject to approval by the State department of health, which may also adopt 
and amend regulations and assume direct jurisdiction in the case of intercity 
air pollution. 
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A metropolitan air pollution control district which comprises Boston and 
continguous towns controls air pollution within its borders, as agent of the 
department, by establishing and enforcing rules and conducting field studies. 
Other similar districts may be formed by two or more contiguous political 
units on joint application to, and approval by, the department. 

Equipment on real property used to control air pollution is exempt from 
taxation. 

Missouri—The powers delegated by the legislature to municipalities include 
the authority to control, and require the abatement of, nuisances and to con- 
trol the emission of smoke. 

Montana.—An interim air pollution: investigating committee composed of 
seven Montana residents appointed by the Governor, established in 1963, is 
directed to study the nature, character, and extent of air pollution in the State 
and in its various communities, and to report, without recommendation, to 
the 1965 session of the legislature. 

Nebraska.—The State authorizes cities of 150,000 or more inhabitants to pro- 
vide by ordinance for smoke abatement. 

Nevada.—Boards of county commissioners and cities within the county may 
cooperate for the control of air pollution through joint use of personnel, equip- 
ment, and facilities. : 

New Hampshire.—The State provides a limited tax exemption for devices and 
installations put in operation for the purpose of controlling air pollution. 

New Jersey—The air pollution control commission has responsibility for 
developing rules and regulations for the control of air pollution. The State 
department of health is authorized to enforce these, and is further empowered 
to engage in research and educational and cooperative activities, to require 
the registration of potential air pollution-creating operations and the filing of 
reports, to inspect buildings other than private residences, to process com- 
plaints, to hold hearings, and to institute legal proceedings. Penalties are pro- 
vided for violations. 

New York.—The air pollution control board in the State department of 
health is empowered to adopt and enforce rules and regulations, promulgate 
quality standards, conduct research, cooperate with other appropriate agencies, 
encourage voluntary adoption of good air pollution practices, conduct programs 
of air pollution control education, supply technical assistance, and develop a 
comprehensive plan for the control of air pollution in the State. Penalties and 
variance procedures are also provided. 

New York and New Jersey cooperate in the interstate sanitation commis- 
sion, which conducts research and field studies on air pollution, aids the State 
air pollution enforcement agencies, and makes recommendations to the Gover- 
nors and legislatures. 

North Carolina.—The State air hygiene service in the State board of 
health is authorized to participate in cooperative; educational, and technical 
assistance activities and to conduct research on air quality standards. 

Ohio.—The director of health is authorized to conduct research and edu- 
cational and cooperative activities relative to air pollution. 

A pollution control certificate, granted upon application to and approval by 
the tax commissioner, exempts all, or any specified part, of the- pollution 
control facility to which it applies from several kinds of State and local 
taxes. 

Oklahoma.—The State department of health is empowered to conduct 
research, training, and demonstrations relative to air pollution and its con- 
trol, and to cooperate with the Public Health Service in administering air pollu- 
tion control programs. ; 

Oregon.—The sanitary authority is directed to develop a comprehensive plan 
for air pollution control and prevention; to cooperate with appropriate agen- 
cies, Federal and others; to conduct programs of research and education; and 
to establish and enforce rules, regulations, and air quality standards. 

Counties and cities are authorized to enact air pollution ordinances, and to 
act cooperatively for establishing an air pollution program, setting up if they 
so desire a board empowered to issue and enforce regulations. 

Pennsylwania.—The air pollution commission is authorized to adopt rules and 
regulations for air pollution control, and to adjudicate alleged violations there- 
of. The department of health is directed to enforce these regulations and 
also to carry on research, technical assistance, and cooperative and educational 
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activities. Regional air pollution associations are authorized to act as liaison 
between the commission and the inhabitants of their regions. 

Rhode Island.—State law provides for smoke control in cities of 150,000 
or more, and allows it at local option in smaller cities. 

South Carolina.—Statute prohibits the emission of untreated gaseous wastes 
from certain industrial processes in counties containing cities of more than 
65,000 inhabitants. 

Tennessee —The air pollution control service in the State department of 
public health is authorized to cooperate with other air pollution authorities, 
conduct research, and provide technical assistance to subordinate units. 

Utah.—A board of county commissioners is empowered to pass ordinances to 
control air pollution. The causing of air pollution shall constitute a mis- 
demeanor. : 

Washington.—Cities, towns, and counties, and districts formed by combina- 
tions of these, are authorized to control air pollution within their boundaries 
by developing and implementing a comprehensive program, including enforce- 
ment, research, and cooperative activities. Districts are governed by boards 

their constituent parts, and are supported by county tax contribu- 
tions. A State air pollution control board, in the department of health, is 
authorized to approve research and standard development activities which are 
carried out by the director of health. 

West Virginia.—An air pollution control commission is authorized to adopt 
and enforce regulations, conduct research, give technical assistance, appoint 
technical advisory councils for various areas of the State, accept money and aid 
from the Federal Government, and cooperate with it and other appropriate 
groups and agencies. 

Wisconsin.—Counties are empowered to regulate air pollution by prescribing 
rules and regulations, setting fees for permits, providing for an appeal board, 
an advisory board, and/or a county department of air pollution control, and 
prescribing penalties. 

Pollution control installations required or recommended by a local govern- 
mental body shall be exempt from local taxation for 5 years, if no net income 
is created by the installations. Also, such may be amortized on the 
basis of a 60-month estimated life for purposes of State income taxation. 
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